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During  the  197S  and  1979  growing  seasons,  growth  analyses  were 
conducted  to  study  the  effect  of  Daminozide  called  i^1ar>BS  (succinic 
acid-2, 2-dimethy1hydraaide}  on  low  partitioning  (Dixie  Runner]  vs.  high 
partitioning  (Florunner)  peanut  cultivars.  The  objective  of  the  study 
was  to  test  the  hypothesis  that  the  use  of  l(ylar  to  suppress  the 
vegetative  growth  of  low  partitioning  peanut  (Dixie  Runner)  would 
result  in  the  increased  partitioning  of  phatosynthate  from  vegetative 
plant  parts  to  the  fruits. 

The  results  indicated  that  Kylar  did  not  affect  leaf  area  index 
(LAI),  flower,  and  peg  initiation  for  either  Dixie  Runner  or  Florunner; 
however,  it  did  slightly  Increase  the  specific  leaf  weight  (SLW)  of 
the  Dixie  Runner  cultivar.  Kylar  reduced  the  vegetative  growth  of  both 
Dixie  Runner  and  Florunner  in  terms  of  stem  length.  The  leaves  of 
Kylar-treated  peanuts  appeared  darter  green  than  the  control.  Kylar 


seeneii  to  Increase  the  resistance  of  Dixie  Runner  cuUlvar  to  Cerco- 
spora  leaf  spot. 

The  effect  of  Kylar  on  crop-growth  rates  between  and  within  oil- 
tivars  was  not  statistically  significant  at  the  O.OS  level.  The 
average  rate  of  accumulation  of  total  dry  natter  by  the  vegetative 
parts  was  similar  for  all  treatments.  Kylar  significantly  increased 
the  pod-growth  rate  in  Dixie  Runner  peanuts,  Tne  most  striking 
response  of  the  Kylar  treatment  was  the  marked  increase  in  pod  number. 

Partitioning  of  ohotosynthate  to  the  fruits  was  increased.  Yields 
from  Kylar-treated  Dixie  Runner  peanuts  were  comparable  to  treated  and 
untreated  Florunner. 


INTRODUCTION 


The  variation  In  the  potential  yields  of  peanut  varieties  (Arachls 
hypoaaea  L.)  results  from  physiological  differences  among  the  cultivars 
(Duncan  et  al.,  1973).  Better  understanding  of  the  physiological  dif- 
ferences should  aid  in  future  progress  in  yield  improvement. 

An  old.  lo»er-y1eld1ng  peanut  cultivar  (Diaie  Runner)  exhibits  an 
indetermiinate  grov^th  habit  with  flowering  beginning  A to  5 weeks  after 
planting  and  extending  to  harvest  or  the  first  killing  frost.  Smith 
(1954)  stated  that  flowering  did  not  terminate  in  the  cultivars  he 
studied  until  the  plants  were  killed  by  frost.  Cahaner  and  Ashri  (1974) 
noted  that  peanut  plants  are  characterized  by  indeterminate  growth  and 
continuous  flowering.  Duncan  et  al.  (1978)  reported  that  branches  of 
Dixie  Runner  continued  to  grow  until  maturity,  although  at  a slower  rate 
after  fruit  establishment. 

The  new  higher-yielding  peanut  cultivar  (Florunner)  is  character- 
ized by  more  determinate  growth,  and  flowering  does  not  likely  continue 
until  harvest.  Duncan  et  al.  (1978)  noted  that  Florunner  branches  did 
not  grow  at  all  after  fruit  establishment.  HcCloud  (1974)  observed 
that  in  the  high-yielding  Florunner  cultivar.  flowering  did  not  continue 
throughout  the  growing  season  but  lasted  for  only  about  60  days. 

Dixie  Runner  and  Florunner  peanuts  have  nearly  the  same  photo- 
synthetic rates  and  the  same  crop-growth  rates.  The  major  difference 
between  Florunner  and  Dixie  Runner  cultivars  which  results  in  the 
increased  yield  potential  is  associated  with  differences  in  partitioning 


of  daily  photosynthate  to  fruits.  The  higher-yielding  Florunner  par- 
titions about  SOX  of  its  photosynthate  to  the  pods  whereas  the  lower 
yielding  Dixie  Runner  partitions  only  about  40X.  Excessive  vine  growth 
of  Dixie  Runner  possibly  reduces  yields  due  to  channeling  of  energy 
into  vegetative  rather  than  reproductive  growth. 

In  1962,  succinic  acid-1 ,l-de<nethylhydrat1de  (hereafter  referred 
to  as  "Alar")  and  now  renamed  Kylar  {succinic  acid-2, 2-dimethylhydra- 
tide)  was  reported  to  be  active  in  modifying  vegetative  and  reproductive 
behavior  in  plants  (Riddell  et  al.,  1962). 

The  objective  of  the  research  reported  here  was  to  test  the  hypo- 
thesis that  Kylar  suppresses  vegetative  growth  of  low-partitioning 
peanuts  (Dixie  Runner)  which  will  result  in  increased  partitioning  of 
photosynthate  to  pods. 

The  following  variables  were  studied:  application  rate,  tine  of 
chemical  application,  flower  formation,  gynophore  formation,  pod 
formation,  specific  leaf  weight  (SLW),  leaf  area  index  (LAI),  crop- 
growth  rate  (CBR),  pod-growth  rate,  partitioning  factor,  filling  period, 
final  yield,  and  shelling  percentage  of  Dixie  Runner  and  Florunner 
peanuts. 


LITEMTUfiE  REVIEW 


yield  Trend  In  Florida 

An  analysis  of  the  yield  physiology  of  peanuts  is  pertinent  to  the 
goal  of  increasing  yields.  The  development  of  new  peanut  cultivars  by 
plant  breeders  at  the  University  of  Florida  has  led  to  a unique  oppor* 
tunity  to  study  the  physiological  aspects  of  yield  development.  Through 
the  release  of  four  peanut  cultivars  [Dixie  Runner,  Early  Runner, 
Fiorunner,  and  Early  Bunch]  the  potential  yield  of  peanuts  has  been 
more  than  doubled.  These  cultivars  were  developed  in  the  same  environ- 
ment with  closely  related  breeding  lines  and  by  standardized  methods. 
Analysis  of  these  cultivars  has  led  to  a better  understanding  of  the 
dynamics  of  yield  for  peanuts  and  legume  crops  in  general. 

Peanut  yields  in  Florida  have  increased  remarkably  for  a legume 
crop.  Yields  have  increased  over  four-fold  since  1948.  This  increase 
has  continued  with  no  tendency  for  leveling  off  (McCloud.  1978).  Much 
of  the  yield  increase  can  be  attributed  to  the  development  of  new 
cultivars. 

In  1933,  Small  White  Spanish  was  crossed  with  Dixie  Ciant  (a 
large-seeded  Virginia  Runner  type  peanut).  From  this  cross  the  Dixie 
Runner  cultivar  was  isolated  and  purified  (Carver  and  Hull,  19SD). 

The  Dixie  Runner  peenut  was  released  in  1943  and  gained  wide  popularity 
in  Florida  and  adjacent  areas  of  neighboring  states.  Carver  and  Hull 
(1950)  reported  that  in  variety  tests  conducted  in  1946,  1947,  1948, 
and  1949  Dixie  Runner  yielded  27%  higher  than  the  previously  planted 


coraiDti  runner  peanuts.  The  most  imporUnt  differences  between  the  two 
cuUivars  were  the  superior  seed  quality  and  the  superior  yielding 
ability  of  Dixie  Runner.  They  observed  Dixie  Runner  to  mature  10  days 
earlier  than  the  ccmmon  runner  peanuts,  and  the  branches  were  more 
prostrate  and  ccmpensated  for  the  gaps  left  by  missing  hills. 

In  19S2  the  Early  Runner  peanut  cultivar  was  released.  It  was 
selected  from  the  cross  made  in  1933  between  Small  White  Spanish  and 
Dixie  Giant  {Carver  et  al.,  1952).  It  matured  about  3 weets  sooner 
than  the  conmon  runner  peanut.  Studies  conducted  from  1946  through 
1951  showed  no  differences  in  yielding  ability  between  Dixie  Runner  and 
Early  Runner.  Carver  et  al,  (1952)  stated  that  the  principal  advantage 
of  Early  Runner  over  Dixie  Runner  was  its  shorter  growing  season,  but 
later  studies  indicated  a yield  advantage  for  Early  Runner. 

In  1969  the  Florunner  peanut  cultivar  was  released.  The  Florunner 
cultivar  quickly  replaced  Early  Runner  which  had  been  the  most  widely 
grown  cultivar  in  the  area.  The  Florunner  cultivar  currently  is  grown 
on  over  half  the  land  area  devoted  to  peanuts  in  the  United  States  and 
yielded  60»  of  the  total  crop  output  (Hairaions,  1976).  Florunner  was 
derived  from  a cross  made  in  1960  of  the  cultivars  Early  Runner  and 
Florispan  (Norden  et  al.,  1969).  The  maturity  of  Florunner  (134  days) 
at  Gainesville.  Florida,  is  approximately  2 days  earlier  than  Early 
Runner. 

The  foliage  is  sonewhat  less  dense  in  Florunner  than  Early  Bunch, 
and  a greater  proportion  of  the  pods  is  concentrated  near  the  central 
branch.  The  seed  also  matures  more  uniformly.  The  average  yield  for 
peanuts  in  Florida  had  doubled  since  Florunner's  release  in  1969.  Tests 


In  Florfda,  Alabama,  and  Georgia  over  a 3-year  period  indicated  the 
yield  of  Florunner  to  be  greater  than  that  for  Early  Bunner  (Norden 
et  a1.,  1969). 

In  1977  the  Early  Bunch  peanut  cultivar  was  released.  Early 
Bunch  was  derived  by  pedigree  selection  fron  a cross  between  FA06A  and 
F420,  two  Florida  breeding  lines  (Korden  et  at,,  1977a),  Early  Bunch 
matures  several  to  10  days  earlier  than  Florunner.  In  yield  tests 
conducted  from  1971  through  1976  in  Florida,  Early  Bunch  outyielded 
Florunner  by  an  average  of  5!  (liorden  et  al.,  1977b],  Early  Bunch  has 
a spreading  bunch  growth  habit  {Norden  et  al..  1977a). 

Physiological  Aspects  of 
PMnut  Yield  and  Yield  Differences 

The  determination  of  crop  yield  is  a complex  process,  and  any 
review  of  literature  on  the  subject  must  of  necessity  be  wide-ranging. 

To  date,  literature  specific  to  peanut  physiology  is  neither  comprehen- 
sive nor  extensive.  Consequently,  appropriate  information  gained  from 
parallel  research  into  other  field  crops  has  been  utilized  where 
necessary. 

Only  recently  has  an  attempt  been  made  to  discover  the  physiological 
differences  between  the  four  cultivars  that  account  for  the  large  in- 
crease in  yield  potential.  A better  understanding  of  the  physiological 
differences  should  aid  in  future  progress  in  yield  improvement.  Fisher 
(1976)  stated  that  yield  potential  is  expressed  by  grain  production 
under  optima!  agronomic  management  and  without  disease,  weeds,  or  other 
controllable  limitations  to  the  plant.  However,  when  only  final  yields 
are  determined,  little  knowledge  can  be 


gained  concerning  how  high 


yields  are  achieved.  Growth  analysis  1s  an  effective  way  to  study  the 
dynamics  of  yield  physiology. 

There  are  three  plausible  major  explanations  for  the  differences 
In  yields  found  among  different  peanut  cultivars.  Yield  can  be  in- 
creased by  increasing  the  partitioning  factor,  the  filling  period,  or 
Che  photosynthetic  rate. 

In  the  higher-yielding  cultivars.  more  of  the  daily  production  of 
assimilate  may  be  apportioned  to  the  developing  fruit  and  less  to  vege- 
tative growth  than  in  the  lower-yielding  cultivars.  This  difference 
in  apportioned  or  distributed  photosynthate  between  the  vegetative 
and  reproductive  portion  of  the  plant  is  called  the  partitioning  factor 
{Duncan  et  al.,  1978).  The  partitioning  factor  is  different  from 
"harvest  index."  Wallace  and  Hunger  (1966)  broadly  defined  the  harvest 
index  as  the  percentage  of  biological  yield  represented  by  economic 
yield.  It  generally  expresses  the  percentage  of  total  aerial  weight  at 
maturity,  not  including  abscissed  leaves,  that  represents  seed  weight. 
Harvest  Index  only  reveals  what  conditions  exist  at  harvest,  whereas 
the  partitioning  factor  reveals  the  distribution  of  photosynthate 
during  seed  filling- 

Gaastra  (1962)  stated  that  yields  depend  upon  Che  total  dry  matter 
present  at  harvest  and  upon  Che  dry  matter  distributed  among  the  organs 
of  the  plant,  Brouwer  (1962)  questioned  whether  it  is  possible  to 
Increase  the  useful  output  of  a crop  by  influencing  the  percentage  of 
dry  matter  in  the  products  to  be  harvested.  However,  Van  Dobben  (1962) 
noted  that  the  partitioning  of  dry  matter  among  different  parts  of  the 
plant  is  as  important  as  the  total  yield.  He  stated  that  an  Increase 
in  yield  resulting  from  the  use  of  better  varieties  may  be  limited  to 


shift 


distribution  of  dry  natter 


valuable  organs  without 


a reduction  in  total  yield, 

Van  DobOen  was  one  of  the  first  researchers  to  bring  out  the  dis- 
tinction between  growth  and  develooment.  He  noted  that  warn  climates 
(26*  C)  shorten  the  period  of  development  without  giving  sufficient 
compensation  by  faster  growth.  As  a result  the  plants  remain  smaller 
than  in  a cool  climate.  The  overall  growth  of  a plant  is  dependent 
on  the  growth  rate  of  its  various  organs.  Van  Dobben  (1962)  observed 
that  all  organs  do  not  react  similarly  to  changes  in  environmental 
conditions.  There  are  changes  in  the  ratios  of  various  plant  parts 
(i.e..  vegetative  vs.  reproductive  components).  Brouwer  (1962),  Shibles 
and  Weber  (1966),  and  Spiertz  (1979)  found  high  correlation  between  the 
influence  of  environmental  factors  Such  as  temperature,  light  intensity, 
soil  moisture,  and  row  spacing  and  the  development  of  various  crop 

In  a personal  coimiunication,  [ir.  K.  J.  Bcote  (Associate  Professor, 
University  of  Florida)  reported  that,  with  peanuts,  the  rate  of  increase 
in  the  dry  weight  of  a single  tagged  fruit  is  essentially  constant  under 
reasonably  uniform  growing  conditions  and  temperatures.  Egli  and 
Leggett  (1976)  made  similar  observations  for  soybeans.  Buncan  et  al. 
(1965)  reporteo  that  the  day-to-day  weight  growth  of  corn  kernels  was 
positively  correlated  with  average  air  temperature  and  relatively  inde- 
pendent of  solar  radiation.  Roller  (1971)  found  that  seed-growth  rate 
in  soybean  appeared  to  be  controlled  primarily  by  regulatory  mechanisms 
within  the  seed,  rather  than  by  external  availability  of  assimilates. 
Shibles  and  Ueber  (1966)  reported  that  seed  yield  in  soybeans  was  not 
correlated  with  total  dry  matter  produced,  dry  matter  produced  during 


seed  formatiun,  or  solar  radiation  Intercepted.  They  noted  that  seed 
yield  was  a fimction  ot  differentia!  utilization  of  photnsynthate 
between  «egetati»e  and  seed  production. 

Another  explanation  for  the  differences  in  yield  among  different 
peanut  cultiuars  would  be  a longer  fruit-filling  period  for  the  higher- 
yielding  varieties.  Alberda  (1962),  Brouwer  (1962).  and  Daynard  et  a1. 
(1971)  reported  that  lengthening  the  total  life  of  the  crop  could  lead 
to  Increased  praductivlty.  The  longer  the  crop  is  able  Co  continue  to 
use  Sunlight  to  fix  COg,  the  more  dry  matter  the  crop  can  accumulate. 
Brouwer  (1962)  concluded  that  selection  for  longer  vegetative  period 
could  be  a way  of  improving  yields.  However,  the  period  In  the  life 
of  the  crop  which  should  be  lengthened  is  the  filling  period  (Daynard 
et  al.,  1971,  Egli  and  Leggett,  1973).  The  filling  period  Is  the  time 
in  which  the  crop  Is  actually  partitioning  photosynthate  Into  the 
yield  component  of  the  plant.  Hanway  and  Weber  (1971b)  studied  dry 
matter  accumulation  In  eight  soybean  varieties.  They  found  that  the 
major  differences  in  the  final  seed  yields  resulted  primarily  from 
differences  1n  the  filling  period  rather  than  from  differences  In  the 
rates  of  dry  matter  accumulation.  Daynard  et  al.  (1971)  noted  similar 
results  In  corn.  They  observed  a significant  linear  relationship 
between  grain  yield  and  effective  filling  period  duration.  Effective 
filling-period  duration  was  defined  as  final  grain  yield  divided  by 
the  average  rate  of  grain  formation  and,  hence,  is  a relative  measure 
of  the  length  of  the  grain-filling  period. 

In  1977,  22  Of  the  highest-yielding  peanut  cultivars  from  11  dif- 
ferent countries  were  analyzed.  The  objective  was  to  determine  if  they 
had  similar  physiological  characteristics  to  the  high-yielding  Florida 


cultivars.  The  harvest  date,  which  was  used  as  an  indication  of  the 
length  of  the  filling  period,  was  positively  correlated  with  yield. 

The  study  also  indicated  that  yield  in  some  of  the  cultivans  may  he 
increased  by  increasing  the  filling  period  and/or  partitioning  factor 
(NcGraw,  1979). 

The  filling  period  appears  to  be  affected  by  the  environment. 

Egli  and  Leggett  (1973)  and  Egli  et  al.  (1978)  found  differences  in 
the  filling  period  for  the  same  varieties  over  different  growing  seasons. 
Low  temperatures  were  associated  with  low  seed-growth  rates,  a longer 
filling  period,  and  larger  seed  for  soybeans.  Sofield  et  al.  (1974) 
found  that  in  wheat,  higher  temperatures  increased  the  rate  of  growth 
per  kernel  but  decreased  yield  due  to  a decrease  in  the  filling  period. 

In  corn.  Peaslee  et  al.  (1971)  found  that  nutrition  influenced  the 
rates  at  which  corn  plants  developed  through  certain  states  and  that 
the  changes  in  these  rates  of  development  were  associated  with  dif- 
ferences in  corn  yields. 

The  filling  period  can  also  be  modified  by  changing  the  seed- 
growth  rate.  If  seed  site  remains  constant,  then  decreasing  the  seed- 
fill  rate  would  refluire  a longer  filling  period  to  completely  fill  the 
seed.  Egli  et  al.  (197B)  observed  that  longer  effective  filling 
periods  were  associated  with  lower  temperatures  during  the  filling 
period  and  low  seed-growth  rates  in  soybeans. 

The  third  plausible  explanation  for  the  difference  in  yield  among 
peanut  cultivars  may  be  a difference  in  the  total  photosynthetic  effi- 
ciency of  the  crop  canopies.  A cultivar  with  a more  efficient  canopy 
would  produce  more  photosynthete  with  a given  amount  of  radiation  and 
would  be  capable  of  producing  a higher  yield.  Bhagseri  and  Brown  (1976) 
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measured  photosynttietic  rates  of  attached  leaves  of  31  peanut  genotypes, 
including  six  wild  Arachis  sp.  The  photosynthetic  rates  of  genotypes 
of  Arachis  hypoqaea  L.  ranged  frcm  24  to  37  ng  CO2  dni"2hr'l . Florunner 
had  consistently  higher  rates  than  ntost  other  peanut  genotypes.  Pallas 
and  Sanish  (1974)  measured  the  net  photosynthetic  rates  of  nine  cul- 
tivated peanut  genotypes  and  found  significant  differences  in  photo- 
synthetic rates  at  similar  light  intensities.  Trachtenberg  and 
HcCloud  (1976)  measured  the  photosynthetic  rates  of  Florunner,  Early 
Bunch,  and  Dixie  Runner.  They  observed  no  significant  differences  in 
photosynthetic  rates  between  the  high-  and  low-yielding  varieties. 

HcGraw  (1979).  in  a cultivar  experiment  with  Dixie  Runner.  Early  Runner, 
Florunner,  and  Early  Bunch,  stated  that  there  was  no  evidence  to 
indicate  that  an  increase  in  photosynthetic  rate  was  responsible  for 
the  increased  yields  of  the  newer  cultivars, 

Shading  will  reduce  the  amount  of  solar  radiation  reaching  the 
plants.  Earley  et  al.  [1967]  reported  that  shading  corn  for  21  days 
during  the  reproductive  phase  was  more  detrimental  to  grain  production 
per  plant  than  shading  for  longer  periods  during  vegetative  and  matura- 
tion phases.  Plants  shaded  at  60S  or  higher  during  the  reproductive 
phase  had  a full  complement  of  normal  leaves  but  initiated  and  developed 
only  a limited  number  of  kernels.  Prine  (1977)  found  that  shading 
soybeans  for  as  little  as  6 or  7 days  could  reduce  the  seed  yield  over 
15Z  compared  to  the  unshaded  check.  In  peanuts.  Hudgens  and  KcCloud 
(1976)  reported  that  the  peak  flowering  period  was  the  period  most 
sensitive  to  a reduction  in  solar  radiation  intensity.  An  and  McCloud 
(1976)  In  a similar  experiment  on  peanuts  observed  that  shading  during 
the  pod-filling  and  maturity  stages  only  slightly  decreased  the  nunber 


and  dry  weigdt  of  mature  pods.  Shading  v/as  also  found  to  decrease  SUi 
and  percent  N and  starch  and  to  increase  canopy  deterioration  at  the 
end  of  the  filling  period  {McGraw,  1979).  KcGraw  (1979)  found  that  the 
shaded  Horunner  plants  yielded  7Sd  of  the  unshaded  control  despite  the 
75*  shades  over  the  last  42  days  of  the  filling  period.  He  stated  that 
the  greater  canopy  deterioration,  loss  of  N and  starch  from  the  leaves, 
and  relatively  high  pod  yield  of  the  shaded  treatment  indicated  that 
the  pods  may  have  priority  for  assimilates  and  nutrients  being  pro- 
duced and  already  stored  in  the  vegetative  portion. 

Bowes  et  al.  (1972)  grew  soybeans  at  different  light  intensities. 
They  found  that  higher  light  intensities  during  growth  resulted  in 
increased  photosynthetic  rates  and  a higher  SLM.  Dornhoff  and  Shibles 
(1970)  noted  a correlation  between  SLW  and  photosynthesis  and  suggested 
that  this  parameter  may  be  a useful  index  for  the  selection  of  soybeans 
with  high  photosynthetic  rates. 

Specific  leaf  weight  may  be  related  to  the  rate  of  translocation 
from  the  leaf.  Egli  et  al.  (1976)  studied  soybeans  by  varying  the 
source-sink  ratios.  They  reported  that  removal  of  50*  of  the  pods 
increased  the  SLW  of  the  leaves.  The  pod-removal  treatment  had  a 
greater  percentage  of  in  the  leaf  than  the  control.  They  state 
that  the  primary  effect  of  altering  the  source-sink  ratio  was  on  the 
movement  of  ’^C  labeled  assimilate  out  of  the  leaf. 

Reduction  in  the  SLW  in  the  field  may  have  been  the  result  of 
more  than  shading  or  increased  translocation  out  of  the  leaf.  Tukey 
(1971)  reported  that  up  to  6*  of  the  dry-weight  equivalent  could  be 
leached  from  young  bean  leaves  during  24  hours,  mainly  in  the  form  of 
carbohydrates. 


Plant  Beoroduetive  Characteristics 
An  intensive  study  of  reproductive  efficiency  in  Aracrtis  hypoqaea 
was  reported  by  Smith  (1954).  Flowering  in  the  Virginia  Runner  type 
roughly  followed  a normal  frequency  distribution  from  about  June  30  to 
frost  (at  Raleigh.  N.C. ).  Daily  removal  of  flowers  until  August  18 
resulted  in  a greater  number  of  flowers  for  the  season,  with  a striking 
increase  between  August  18  and  September  8.  Of  particular  interest  was 
Pith's  finding  that  of  each  ICO  ovules  produced  by  a peanut  plant, 
only  11.2  produced  seed.  Flower  frequencies  displayed  cyclic  fluctua- 
tions over  periods  of  2 to  5 days.  When  fruits  developed,  flowering 
decreased,  but  when  fruits  were  removed  flowering  increased.  These 
findings  indicated  a flexibility  in  the  reproductive  efficiency  of  peanut 
plants. 


The 


The  folic 


production  of  reproductive  structures  and  the  factors  which 
; the  quantity  and  the  rate  at  which  they  are  produced,  form  a 
jut  vital  part  of  the  yield-determining  processes  of  peanuts, 
iwing  stages  are  evident: 

Flower  initiation  and  production. 

Peg  initiation  and  elongation, 


D.  Seed  number  determination, 


having  a seasonal  frequency  curve  similar  to  a normal  frequency  distri- 
bution (Bolhuis,  I9SS;  Goldin  and  Har-Ttook,  1966:  Smith,  1954). 
Flowering  begins  approximately  5 weeks  after  planting  and  may  continue 
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until  tne  end  of  the  growing  season.  Smith  (1954)  stated  that  flower- 
ing did  not  come  to  an  end  until  the  plants  were  killed  py  frost  in  the 
cultivars  he  studied.  However,  ncCloud  (1974)  observed  that  in  the 
high-yielding  Florunner  cultivar,  flowering  did  not  continue  throughout 
the  growing  season  but  lasted  for  only  about  60  days. 

Flower  production  by  the  peanut  usually  occurs  at  a rate  and  in 
numbers  well  in  eJtcess  of  the  production  of  the  subseguent  structures. 
Cahaner  and  Ashri  (1974)  noted  that  peanut  plants  are  characterized 
by  indeterminate  growth  and  continuous  flowering.  Flowering  has  been 
found  to  vary  both  in  duration  and  rate  by  numerous  authors,  and  many 
of  the  factors  which  control  this  process  have  been  examined  (Bolhuis, 
195Si  Bolhuis  and  DeSroot,  1959;  Fortanier,  1957;  DeBeer,  1963; 
Nicholaides,  Cox.  and  Fmery,  1969;  and  Williams,  1975).  This  considerable 
research  interest  in  flowering  and  its  control  was  based  on  the  hypo- 
thesis that  more  flowers  or  greater  efficiency  of  the  flower,  would 
result  in  higher  yields  through  the  production  of  more  pods. 

Both  environrwntal  and  internal  factors  influence  flowering.  Both 
of  these  influences  apparently  operate  largely  by  influencing  the 
photosynthetic  material  available. 

The  daily  rate  of  flowering  is  influenced  by  the  photosynthesis 
? to  3 days  previously,  temperature  being  an  aspect  of  the  environnent 
that  has  a major  role  1n  determining  the  rate  of  flowering  (Nicholaides 
et  al,.  1969).  Fortanier  (1957)  found  that  flowering  was  well  related 
to  mean  temperature,  provided  the  range  did  not  exceed  20°  C.  Wood 
(1968)  also  noted  a highly  significant  correlation  between  flower 
production  and  a heat  unit  value.  Wood  attributed  this  relationship 
on  net  assimilation  rate  (NA9)  and 


I 


the  influence  of  temperature 
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suggested  that  the  flower  production  was  controlled  by  the  availahilUy 
of  photosynthate. 

This  conclusion  Is  also  supported  by  the  results  of  Boihuls  and 
[leGroot  (19S9)  arid  OeBeer  (1963)  who,  when  studying  the  Influence  of 
temperature  on  flower  production  and  growth,  found  that  most  flowers 
were  produced  at  the  temperature  which  was  optimum  for  the  vegetative 
growth  of  a particular  variety. 

Boihuls  and  OeGroot  (1959)  and  OeBeer  (1963)  found  that  in  growth 
chambers,  varieties  had  different  flowering  rates  and  duration,  a 
result  repeated  fpr  a different  set  of  verletles  grown  under  field 
conditions  (Williams,  1975).  These  varieties  had  different  rates  of 
flower  production,  despite  similar  overall  growth  rates,  which  indicated 
the  importance  of  genetic  factors  other  than  photosynthesis  in  con- 
trolling flower  production. 

The  duration  of  flowering  is  influenced  by  the  development  of  the 
reproductive  sink  which  reduces  the  amount  of  photosynthate  available 
for  flowering.  Flowering  appears  to  cease  at  some  internal  level  of 
assimilate  availebflity  (Hudgens  and  McCloud,  1975],  Furthermore,  the 
removal  of  pods  has  been  found  to  stimulate  flower  production  [^ith, 
1954;  and  Soihuis,  1956). 

In  addition  to  the  photosynthate  supply  and  genetic  controls  on 
flowering,  another  unidentified  interval  factor  may  influence  flower 
production,  as  hypothesized  by  Nicholaides  et  al.  (1969). 

Fed  Initiation  and  Elongation 

Hot  all  flowers  result  in  pegs,  and  the  factors  which  influence 
this  process  also  have  a powerful  influence  on  the  determination  of 


Fran  t>ie  literature  available,  it  would  appear  that  the  success 
of  flowers  in  producing  pegs  is  influenced  b>  the  same  factors  that 
influence  flowering,  However,  not  a great  deal  of  attention  appears 
to  have  been  paid  to  this  aspect  of  the  reproductive  process.  Har-Taook 
and  Boldin  (1967)  have  reported  that  approximately  55t  of  flowers  did 
not  develop  pegs. 

Williams  et  al-  (1975a)  found  that  the  rate  and  duration  of  pegs 
produced  from  crops  grown  at  three  altitudes  varied  considerably.  Cool 
temperatures  slowed  the  rate  of  peg  initiation  while  in  warmer  condi- 
tions the  duration  was  increased  relatively  to  that  recorded  at  inter- 
mediate temperatures.  The  patterns  followed  quite  closely  the  vegeta- 
tive growth  rate  and  duration.  Williams  et  al,  (1976)  also  found  that 
time  of  initiation  of  pegs  was  altered  by  varying  the  source-sink  ratios. 
Any  treatment  which  increased  the  photosynthate  availability  also 
enhanced  pegging  and  vice  versa.  There  are  considerable  differences 
in  peg  production  rates  despite  similar  growth  rates  and  apparent 
assimilate  status  (williams  et  al.,  1975b). 

De  Beer  (1953)  studied  the  influence  of  temperature  on  flowering 
efficiency,  and  reported  that  the  low  flower-to-peg  efficiencies 
reported  at  temperatures  above  33°  C were  due  to  pollen  becoming  non- 
viable  at  those  temperatures.  Under  normal  conditions,  however,  the 
pollination  percentage  was  found  to  be  25X  (Smith,  1954);  hence, 
pollination  as  a cause  of  low  efficiency  at  temperatures  below  33°  C 


The  interpretation  of 
considerably  complicated  be 


concerning  the  development  of  pegs  is 
flowering  efficiency  may  be  initially 
nt  progresses  (Martin  and  Bilquet. 


evelopmen 


1962).  This  effect 
rates  of  flowering  a 


ind  pegging  for  range  of  varieties  in  Rhodesia 

(WIlHams.  1975). 

Humidity  Has  also  been  found  to  influence  the  flower-to-peg  success 
ratio  (Lee,  Ketrlng,  and  Powell,  1972).  However,  bow  much  of  this  is 
due  to  water  stress  as  opposed  to  a pure  humidity  effect  1s  not  clear, 
as  no  report  was  made  of  the  plant -water  potential  at  high  and  low 
humidities. 

The  elongation  of  pegs  may  be  an  important  aspect  of  the  develop- 
ment of  the  reproductive  sink.  The  peg  to  pod  ratio  was  found  to 
decrease  with  Increased  stem  mass  (Williams  et  al.,  1975a).  The  pegs 
may  be  unable  to  reach  the  soil  when  high  temperatures  have  increased 
stem  growth  markedly.  This  problem  would  probably  be  most  important  1n 
the  Bunch  types  with  upright  habit,  where  stem  growth  greatly  increases 
the  distance  between  the  nodes  and  soil.  Although  no  information  is 
available  for  a comparison  of  pegging  success  between  upright  and 
prostrate  plant  habits,  Williams  (1978)  reported  that  pegs  may  grow  up 
to  30  cm.  However,  there  is  no  critical  evidence  on  the  maximum  pos- 
sible length  attainable. 

As  previously  stated,  little  information  is  available  on  the 
factors  vdiich  Influence  the  elongation  rate  of  the  pegs.  Lee  et  al. 
(1972)  reported  that  the  relative  Humidity  could  substantially  affect 
the  rate  of  elongation.  The  effect  i«s  markedly  influenced  by  the 

uninfluenced  by  the  relative  humidity,  while  later  pegs  had  slower  growth 
rates  when  the  relative  humidity  was  50?  as  opposed  to  25*.  Their 
conclusion,  however,  appears  suspect  as  stages  of  development  and 


treatment  effects  have  been  to  a 9reat  extent  statistically  confounded. 

No  treatments  were  eaintalned  at  high  or  low  humidity  for  the  full 
duration  of  this  study. 

Pod  Initiation 

Peanut  plants  produce  many  more  flowers  than  mature  pods  [Bolhuls, 
1958;  Smith,  1954;  McCloud.  1974).  The  efficiency  of  peanuts  is 
generally  10  and  2D£  of  the  flowers  producing  mature  pods  [Cahaner  and 
Ashri,  1974;  Soldin  and  Har-Tzook,  1967;  Smith,  1954).  The  pods  that 
develop  come  primarily  from  the  first  flowers  (Cahaner  and  Ashri,  1974; 
Har-Tzook  and  Goldin,  1967;  Shear  and  Hiller.  1955).  Of  the  pegs  that 
are  produced,  many  do  not  develop  into  nature  pods  (Kar-Tzook  and 
Goldin,  1967;  Shear  and  Miller,  1955).  Shear  and  Hiller  (1955)  determined 
that  only  153,  of  the  pegs  formed  pods  in  the  plants  they  studied.  The 
first  pegs  produced  the  most  pods.  A large  portion  of  the  pods  that 
are  formed  do  not  reach  full  maturity  (Har-Tzook  and  Goldih,  1967; 

Smith,  1954).  Har-Tzook  and  Goldin  found  that  only  adout  two-thirds  of 
the  total  number  of  pods  produced  reach  fu11  maturity. 

As  with  flower  and  peg  production,  the  initiation  of  pods  depends 
on  internal  factors,  as  well  as  the  production  of  pegs  and  the  entry  of 
these  into  the  soil,  Although  some  research  has  been  done  into  the 
biochemical  control  of  pod  initiation,  It  is  clear  that  no  practical 
replacement  for  peg  burial  exists,  as  the  process  requires  dark,  moist 
conditions  (Shenk,  1961). 

The  rate  of  initiation  of  pods  and  the  duration  for  which  they 
are  initiated  from  pegs  has  been  found  to  vary  substantially  with  the 
supply  of  photosynthate  (Hudgens  and  McCloud,  1975;  Hilliams  et  al., 

1976)  and  with  varieties  (Duncan  et  al.,  1977;  Williams  et  al.,  1975b). 
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TorUnier  (1957)  reported  thet  high  temperatures  influence  the 
production  of  pods  from  pegs.  This  influence  was  attributed  by  DeBeer 
(1963)  to  the  effect  of  temperature  on  the  germination  of  pollen. 

There  is  some  doubt  of  the  validity  of  this  conclusion,  however,  as 
pegs  did  develop  and  there  is  no  evidence  that  pegs  develop  without  the 
fertilization  of  the  ovules.  Some  other  aspect  of  the  reproductive 
physiology  may  be  responsible  for  the  failure  of  pegs  to  develop  under 
these  conditions. 

Increased  daylength  was  found  by  Fortanier  (1957)  to  have  no  effect 
on  the  reproductive  processes  of  peanuts,  other  than  that  which  may  be 
attributed  to  variation  of  photosynthate  supply.  However,  Wynne,  Emery, 
and  Downs  (1973)  claimed  that  short  days  favor  fruit  initiation  from 
pegs.  The  data  presented  and  the  methods  utilized  do  not,  however, 
provide  sufficient  evidence  to  identify  this  positively  as  a day-length 
effect.  Plants  under  long-day  treatment  had  2DS  more  mass  and  58* 
greater  plant  height,  at  the  termination  of  this  experiment  70  days 
after  sowing.  It  is  not  improbable  that  the  reduced  peg  efficiency  may 
have  been  the  result  of  the  brief  time  allowed  for  the  pegs  to  reach  the 
ground  from  the  greater  height  attained  by  the  long-day  plants. 

Water  stress  is  known  to  have  a significant  effect  on  the  pod- 
setting process  (Fourrier  and  Prevot.  1958).  Although  no  information 

duction,  yield  and  pod  numbers  were  shown  to  be  decreased  by  water 
stress.  These  effects  are  consistent  with  the  effect  of  photosynthate 
availability  on  reproductive  processes  and  water  stress  influence  on 


Seed  Wmiber  Determination 


Very  little  of  physiologicel  si9nificance  has  Qeen  recorded  con- 
cerning the  control  of  the  miciber  of  seeds  developed  In  each  pod. 
Hilliams  (1975)  found  a trend  for  nutnliers  of  seed  per  fruit  to  increase 
with  temperature,  while  the  differences  in  yield  between  cultivars 
Valencia  R1  and  Natal  Connon  could  be  attributed  largely  to  the 
greater  nuinber  of  seeds  per  pod  in  Valencia  peanuts  (Williaitis  et  al.. 
1975b). 

The  genetic  control  of  number  of  seeds  per  pod  has  been  well 
established,  as  this  characteristic  has  been  used  to  aid  the  botanical 
classification  of  peanuts  (Gibbons,  Bunting,  and  Snartt,  1972). 

The  importance  of  mineral  nutrition  with  respect  to  the  develop- 
ment of  seeds  within  a pod  has  been  well  documented,  because  this  facet 
of  the  crop  received  early  agronomic  attention  in  order  to  identify  and 
overcome  the  effects  of  deficiencies  which  cause  the  failure  of  seeds 
to  develop  within  pods  (Harris  and  Brolmann,  1955a  and  19660). 

Kylar 

In  1952,  Riddell  et  al.  reported  plant  growth  regulating  activity 
In  N-dimethylaminomaleamic  acid  (CO-11)  and  its  succinic  acid  analogue, 
Kylar,  CO-11  was  applied  to  seedlings  of  several  plant  species  as  a 
5,000  pt«i  foliar  spray.  At  1 month  following  spray  application,  the 
treated  peanuts  (Arachis  hypoqaea  L.)  were  50*  as  tall  as  the  controls. 
The  effect  was  prinarily  on  internode  length.  One  month  after  treat- 
ment with  Kylar  at  1,000  ppm,  the  average  intemode  length  for  treated 
pinto  bean  plants  (Phasiolus  sp. ) was  2.5  cm,  compared  to  6 cm  for 


untreated  controls. 


plants  with  various  concentra* 


Bukovac  (1964)  treated  Blue  Lakebean 
tions  of  CO-n.  Plant  height  was  reduced  1n  proportion  to  concentrations 
over  a range  of  10  to  4,000  ppm.  The  treated  plants  bore  darker  green 
foliage,  and  Internodes  were  shorter  and  thicker.  At  high  concentra- 
tion, a slight  reduction  in  leaflet  expansion  and  dry  matter  accumulation 
appeared.  The  number  of  nodes  per  plant  was  unaffected.  Flowering 
was  delayed  slightly  by  4,000  ppm  of  the  inhibitor.  The  inhibitor 
effects  were  reversed  by  application  of  gibberellin  A3  at  10  or  100  ppm. 
Bukovac  proposed  that  the  inhibitor  night  act  by  interference  with  the 
natural  synthesis  of  gibberellin  in  the  plant. 

Marth  (19S3)  applied  00-11  to  holly  (ilex  sp.)  at  150  mg  per  plant 
as  a soil  drench  and  noted  very  little  plant  response. 

Following  the  reports  of  Riddell  et  el.  (1562),  Marth  (1963),  and 
Bukovac  (1964),  research  Interest  was  concentrated  on  the  more  active 
analogue,  kylar.  numerous  references  point  to  reduction  in  plant  height 
following  Kylar  application.  Stuart  (1962)  reported  height  reduction 
in  azalea  with  Kylar.  Restricted  shoot  elongation  in  grape  (Vi tis 
lebrusca  L.l  was  reported  by  Bukovac  et  a1.  (1964).  Jaffe  and  Isenberg 
(1965)  found  that  Kylar  sprays  retarded  growth  of  tomato  (Lvcooersicon 
esculentun  L. ) and  petunia  (Petunia  sp.)  seedlings  in  proportion  to 
concentration.  Edgerton  and  Hoffman  (1966)  showed  that  Kylar  reduced 
terminal-shoot  growth  to  40*  of  controls  in  apple  (Pvrus  malus  Fockel. 
Halevy  (1963)  showed  reduction  in  terminal  growth  of  cucumber  (Cucurbita 
sp.).  and  Reed  et  a1.  (1965)  reported  height  reduction  in  peas  [Pisum 
sativum  L.) 

Several  workers  have  noted  effects  of  Kylar  on  flowering  and 
fruiting.  Batjer  et  al.  (1964)  applied  Kylar  to 
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and  sweet  cherries  (franiss  sp.)  beginning  15  to  17  days  after  full 
bloom.  Shoot  growth  was  reduced  end  e marked  Increase  In  bloom  was 
observed  the  spring  following  treatment.  Blossoming  was  delayed  and 
fruit  size  was  reduced  in  apples,  maturity  of  sweet  cherries  was 
advanced.  Greenhalgh  (1967)  studied  the  effect  of  Kylar  on  flower- 
bud  initiation  in  apple.  Significant  increases  in  bloom  initiation 
were  obtained  on  three  cultivars.  The  increases  were  related  to  Kylar 
concantrations  and  to  degree  of  shoot-growth  retardation.  Stuart 
(1962)  increased  both  the  site  and  manber  of  flowers  in  azalea  with 
applications  of  Kylar. 

Various  effects  of  Kylar  on  leaves  have  been  reported.  Batjer 
Bt  al.  (1964)  noted  larger  leaves  in  apple  trees  treated  2 weeks  after 
full  bloom.  Edgerton  and  Hoffmann  (1965)  found  that  leaves  from  apple 
trees  treated  with  Kylar  were  normal  in  shape  but  often  lerger  than 
those  of  controls.  The  treated  leaves  were  also  darker  green  and 
thicker  than  leaves  of  controls.  Crittendon  (1966)  reported  that  Kylar 
induced  reduction  in  the  leaf  area  of  ornamental  chrysanthemum  (Chrvsen 
sp.)  and  poinsettia  (Pol nsettia  sp.).  Jeffe  and  Isenberg  (1965)  found 
no  correlation  between  Kylar  concentratibn  and  total  leaf  area. 

Relating  tb  obsarvation  of  darker  green  color  in  treated  leaves, 
studies  on  the  effects  of  Kylar  on  chlorophyll  concentration  have  been 
made.  Crittenden  (1966)  found  increased  chlorophyll  per  unit  of  fresh 
leaf  area  in  Kylar-treated  leaves.  He  attributed  this  phenomenon  to 
reduction  in  total  leaf  area,  since  no  increase  in  chlorophyll  on  the 
leaves  of  fresh  weight  was  observed.  An  increase  was  noted  in  the 
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Kylar  appears  to  influence  the  uptake  of  certain  mineral  nutrients. 
Bukovac  (1964]  found  that  K concentration  in  leaves  of  treated  plants 
was  less  than  that  of  controls.  Calcium,  (in,  Cu,  and  3 concentrations 
were  increased  by  the  treatment.  Levels  of  h,  P,  Pe,  and  Zn  were  not 
altered.  No  change  in  any  element  was  reported  in  stem  tissue.  However, 
the  ratio  of  an  element  present  in  stems  to  the  element  present  in 
leaves  was  higher  in  the  kylar  treatment  for  nine  of  the  ten  elements 
tested.  Crittendon  (1966)  found  that  levels  of  foliar  Fe,  Cu,  Zn, 

Na,  Ac,  Sr,  Ho,  and  Co  were  unaffected  by  kylar  in  chrysanthemims. 

Levels  of  P,  Se,  and  3 were  increased,  while  levels  of  Ca  and  Mg  were 
decreased  by  the  treateient.  In  poinsettias,  levels  of  N and  P were 
higher  In  treated  leaves  while  levels  of  K,  Se,  and  Hn  were  lower. 

A number  of  post-harvest  effects  of  Kylar  have  been  reported. 
Milliams  et  al.  (1964]  found  that  Kylar,  applied  to  apple  trees  2 to 
5 weeks  after  full  bloom,  inhibited  the  development  of  scald  in  storage. 
Shelf-life  of  the  fruit  after  removal  from  storage  was  extended  by  the 
inhibitor.  Edgerton  and  Hoffman  (1965)  noted  that  i(ylar  applied  to 
apple  trees  following  2,4,5-T,  offset  the  effect  of  the  auxim  in  soften- 
ing fruit.  Larsen  and  Scholes  (1965)  treated  cut  carnations  with 
Kylar  combined  with  8-hydroxyquinoline  and  sucrose.  The  treatments 
more  than  doubled  vase-life  and  Increased  flower  diameter. 

Jaffe  and  Isenherg  (1965)  found  that  Kylar  treated  cucumber  plants 
were  more  resistant  to  freezing.  These  workers  also  observed  that 
plants  treated  with  5,000  ppm  Kylar  and  grown  at  16  to  21°  C developed 
the  same  growth  curve  as  untreated  plants  grown  at  10  to  16*  C.  Harth 
treated  cabbage  plants  [Braisica  sp.)  in  October  with  Kylar  at 
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and  grown  until  Kay.  The  survival  of  controls  was  only  40t.  while  lOOX 
of  the  Xylar-treated  plants  survived.  She  found  that  plants  treated 
with  625  ppn  Kylar  bolted  during  the  spring  following  treatment,  whereas 
plants  treated  with  2.500  ppn  produced  no  flower  stalks.  Edgerton  and 
Hoffmann  (1965)  reported  that  prebloom  application  of  Kylar  to  apple 
trees  delayed  bloom  1 to  3 days.  Greater  fruit  set  occurred  when  frost 
followed  treatment  with  Kylar.  Martin  and  Lopushinsky  (1966)  measured 
some  effects  of  Kylar  on  plant-water  relations.  The  Inhibitor  reduced 
transpiration  slightly  but  had  little  effect  on  the  total  water  deficit 
of  plants  under  environmental  stress.  Onset  of  wilting  was  not  delayed 
by  the  treatment,  but  treated  plants  recovered  from  wilting  more 
readily  than  controls. 

Crosson  and  Fieldhouse  (1964)  reported  an  interaction  of  Kylar  with 
a plant  pathogen.  Six  applications  of  the  chemical  were  applied  to 
pepper  plants  (Capsicum  sp. ) at  weekly  intervals  beginning  June  27. 

Kylar  caused  a significant  reduction  In  leaf  drop  and  in  percentage  of 
fruit  Infested  by  bacterial  spot. 

Kylar  has  been  shown  to  behave  systemically  In  plants.  Riddell 
et  al.  (1962)  found  that  spraying  only  primary  leaves  of  bean  resulted 
in  subseguent  Inhibition  of  internode  elongation.  Movement  and  rate 
of  Kylar  were  reported  by  Martin  et  al.  (1964).  Kylar  labeled  with 
'“’C  in  the  center  two  carbon  atoms  was  used  for  tracing.  The  chemical 
was  applied  to  roots,  excised  stems  and  petioles.  Movement  was  rapid 
and  dispersed  from  either  point  of  application,  following  estimated 
flow  rates  for  the  transpiration  stream.  Kylar  was  not  applied  to  a 
leaf  to  evaluate  phloem  transport. 
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Chrocnato^raphs  of  axtracts  from  treated  plants  showed  that  37« 
of  the  labeled  Kylar  reiaained  I'ntact  after  24  hours  in  the  plant.  After 
126  days.  7911  of  the  labeled  materials  remained  intact,  thereby  indi- 
cating a slow  breakdown. 

lhartin  and  Williams  (1966)  applied  diamazine  and  succinc  acid- 
labeled  Kylar  to  apple  trees  through  roots  and  by  injection  into  the 
trunk.  Similar  decomposition  rates  were  found  for  both  labels.  Both 
labels  moved  freely  throughout  the  plants  and  from  the  roots  to  the 
soil.  That  the  chemical  did  not  accumulate  in  the  soil  indicated  rapid 
decomposition.  Degradation  occurred  continuously  throughout  the 
growing  season.  Incorporation  of  the  label  into  polysaccharides  was 
negligible  even  though  a constant  evolution  of  occurred. 

A chemical  that  affects  stem  elongation  in  the  manner  reported 
for  Kylar  might  be  expected  to  interact  with  other  plant  growth  regula- 
tors. The  relationship  of  auxins  and  gibberellins  to  Kylar  has 
attracted  the  attention  of  several  workers.  Kalevy  (1963)  treated 
cucumber  seedlings  with  Alar  at  3x10-^  and  measured  resultant  lAA 
oxidase  activity  in  plant  extracts.  In  the  hypocotyls  and  cotyledons, 
lAA  oxidase  activity  was  significantly  increased  by  the  treatment.  No 
such  increase  was  noted  in  extracts  of  radicals;  interestingly, 
growth  of  the  radicals  was  not  Inhibited.  Halevy  concluded  that  Kylar 
exerted  its  effect  on  plant  growth  by  affecting  the  auxin  level  of  the 
tissue  through  lAA  oxidase  activity.  Abeles  and  Rubenstein  (1964) 
reported  that  Kylar  inhibited  ethylene  evolution.  They  suggested  that 
ethylene  production  was  regulated  by  auxin,  and  that  auxin  levels  were 
modified  by  Kylar. 
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Kiiraishi  and  Kiiir  (1963)  examined  the 
CCC  (2-ch1oroetnyUrimethy1-ati>noniuiiichloride),  a compound  which  induces 
plant  responses  similar  to  that  of  Kylar.  They  found  that  Inhibition 
by  CCC  could  be  reversed  by  indoleacetic  acid.  Also,  diffusible  auxin 
stem  apices  of  peas  retarded  with  CCC  was  only  one-seventh  the  level 
of  normal  plants. 

Paleg  et  al.  (1965)  found  that  Kylar  did  not  retard  release  of 
reducing  sugars,  caused  by  gibberellic  acid  from  barley  endospenn. 

These  authors  suggested  that  Kylar  be  termed  a "growth  retardant,"  not 
an  "antlgibberellin,"  since  any  effect  on  gibberellin  was  through 
biosynthesis.  Murashige  (1965)  failed  to  reverse  gibberellin-induced 
growth  in  tobacco  callus  with  Kylar.  This  lack  of  interaction  was 
thought  to  rule  out  negative  effects  of  the  retardant  on  gibberellin 
biosynthesis.  It  was  speculated  that  the  biochemical  system  for  such 
competition  was  lacking  in  tobacco  callus  In  vitro.  Sachs  and  Wahlers 
(1964)  found  that  inhibition  by  CCC  and  Phosphon  in  carrot  callus  could 

Reed  (1965)  proposed  that  BOH  (B-hydroxyethylhydrotine)-induced 
flowering  of  pineapple  plants  by  reducing  auxin  concentration.  This 
retardant  (3.3xlO"^H)  specifically  and  almost  completely  inhibited  the 
oxidation  of  tryptamine  to  indoleacetaldehyde  in  pea-seedling  extracts, 
furthermore,  Reed  found  that  oxidation  of  putrescine  to  pyrroline  was 
also  inhibited  by  BOH.  He  cohcluded  that  diamine  oxidase  activity 
must  have  been  induced.  Based  on  the  BOH  work,  Reed  et  al.  (1965) 
suggested  that  Kylar  might  also  inhibit  oxidation  of  tryptamine 
diamineoxidase.  These  workers  treated  both  tall  and  dwarf  peas  and 
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affected  by  any  Kylar  treatment.  Extracts  of  treated  and  control  plants 
were  used  to  test  oxidation  of  tryptamine-Z-l^C  to  indoleacetic 
aldehyde-2-^^C.  Extracts  of  Kylar  treated  plants  caused  a marked 
inhibition  of  the  oxidation.  This  was  attributed  to  inhibition  of 
diamine  oxidase.  Also  pea  epicotyl  homogenates  treated  with 
dimethylhydrazine  at  3.3xlO"^H  caused  501  inhibition  of  tryptamina 
oxidation.  !t  was  concluded  that  hydrolysis  of  less  than  O.ll  of  the 
administrated  Kylar  to  dimethylhydrajine  could  account  for  the  inhibi- 
tion observed. 

Kesoonse  of  Peanuts  to  Kv1ar 

Peanut  (Arachis  hvoogaea  L.l  may  exhibit  an  indetenninate  growth 
habit  with  flowering  beginning  approximately  4 to  5 weeks  after  plant- 
ing and  extending  to  harvest  or  the  first  killing  frost.  This  and 
other  growth  characteristics  present  several  problems  in  the  culture 
and  management  of  this  crop.  The  excessive  vine  growth,  especially  in 
warm  humid  climates,  makes  foliage  disease  control  and  harvesting 
difficult.  Because  the  fruit  of  the  peanut  develops  underground,  the 
crop  is  subject  to  heavy  harvesting  losses  resulting  from  the  breakage 
or  disintegration  of  the  peg  (gynophorel  that  attaches  the  fruit  to 
the  plant.  Losses  are  increased  by  excessively  dry  or  wet  weather  at 
harvest  time  or  by  other  factors  that  may  delay  harvesting  beyond  the 
time  when  the  fruit  has  reached  maturity.  Loss  in  yield  may  also  be 
due  to  nutrients  being  utilited  for  vegetative  rather  than  reproductive 
growth  (Baumann  and  Horden,  1971a). 


Because  of  these  problems, Che  experimental  use  of  the  prowth 
regulator  Kylar  [succinic  acid-2, 2-dimethyl hydraaide)  has  received 
considerable  attention  on  peanuts  in  the  temperate  United  States 
(Brittain,  1967).  Brittain  (1967)  studied  the  response  of  peanuts  to 
Alar  renamed  Kylar  (succinic  acid-2, 2-dimethylhydra2ide).  This  study 
was  based  on  the  hypothesis  that  Kylar  would  increase  fruit  production 
in  peanut  plants.  He  reported  that  peanuts  densely  spaced  (45-cm  rows) 
and  treated  with  Kylar  produced  greater  yields  of  fruit  than  untreated 
plants  at  the  same  spacing.  Laboratory  experiments  were  conducted  in 
an  effort  to  find  physiological  causes  for  the  observed  effect  of 
Kylar  on  peanut  yields,  He  found  that  stems  of  Kylar-treated  plants 
were  shorter  than  those  of  controls,  and  Internodes  of  treated  plants 
contained  cells  which  were  shorter  and  of  greater  diameter  than  those 
in  untreated  plants.  Brittain  (1967)  reported  that  the  concentration 
of  Ca  in  stems  of  plants  treated  with  Kylar  exceeded  that  of  untreated 
plants,  and  the  levels  of  RNA  in  cotyledons  of  germinating  peanut  seeds 
were  Increased  by  Kylar.  Brittain  (1967)  treated  pea  internode  sections 
with  Kylar  for  S hours  before  addition  to  auxin.  This  treatment  resulted 
in  5M  inhibition  of  auxin-induced  gnowth.  He  suggested  that  the  increase 
in  RNA  reported  nay  relate  to  Increased  synthesis  of  an  enzyme  such  as 
lAA  oxidase,  The  inhibition  by  Kylar  of  auxin-induced  growth  seems  to 
support  this  view.  Leaves  of  plants  treated  with  Kylar  appeared  greener 
and  contained  a higher  concentration  of  chlorophyll  than  controls. 

Rates  of  net  COj  assimilation  were  increased  by  Kylar  treatment  when 
the  plants  were  densely  spaced.  These  findings  suggest  that  Kylar  may 
directly  increase  the  photosynthetic  efficiency  of  a unit  area  of 
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Chappell  and  Brittain  (1967)  reported  increased  yields  for  three 
different  varieties  when  treated  with  Alar.  They  also  noted  a redpctic 

nature  seeds  in  Kylar  treatments.  Hodges  and  Perry  (1970)  obtained  a 
significant  yield  increase  for  "Florigiant"  but  not  for  NC-2  when 

Kylar-treated  plots  and  postulated  that  increased  yields  could  be  due 


Baumann  and  horden  (1971a)  applied  Kylar  and  TIBA  to  three  varieties 
and  three  experimental  lines  of  peanuts  and  noted  a reduction  in  coty- 
ledonary lateral  branch  length  for  the  growth  regulators.  This  response 
varied  with  the  genotype  of  the  peanuts.  Both  Kylar  and  TIBA  produced 
a darker  green  foliage,  but  no  significant  effects  on  peg  strength. 

Perry  (1972)  noted  similar  dark  greening  of  peanut  plants  when  treated 
with  Aylar,  just  as  the  plants  normally  begin  to  lose  some  of  their 
lush  green  color.  He  postulated  that  the  color  effect  is  apparently 
caused  by  an  increase  in  chlorophyll,  which  could  make  the  plant  more 
efficient  in  intercepting  and  using  the  sun's  energy.  Along  with  this 
color  Che  leaves  become  noticeably  thicker. 

Brown  and  Ethredge  (1974)  noted  a consistent  reduction  in  vine 
growth  with  l(ylar.  which  was  due  to  shorter  internodes.  When  Kylar 
was  applied  60  days  after  planting,  yield  increases  ranged  from  0 to 
a*  with  an  average  of  5*.  In  other  tests  they  obtained  responses 
ranging  from  a 6.3S  reduction  to  20S  Increase  in  yields  on  Florunner. 

They  also  noted  that  Kylar  applied  6 weeks  after  planting  can  reduce 
length  and  weight  of  nuts,  as  well  as  length  of  pegs.  Based  on  their 
studies,  the  optimun  time  for  applying  Kylan  was  6 to  8 weeks  after 
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in  1968.  but  not  in  1969  or  1970.  The  increase  in 
in  1966  was  similar  for  irrigated  and  non-irrigated  peanuts.  The  most 
consistent  effect  of  Kylar  was  a reduction  of  plant  height.  Stem 
lengths  were  reduced  30  to  402  by  Itylar  application.  Pcd  length  was 
reduced  by  6 to  lOS  in  1969  and  42  in  1970  when  plants  were  treated 
with  Kylar.  Peg  length  in  1970  was  2.7  cm  on  Kylar-treated  plants 
compared  to  3.4  cm  for  controls,  to  consistent  effect  of  Kylar  was 
noted  on  stem  weight  per  plant,  specific  leaf  area  and  area  of  leaflets. 
Ory  weight  per  leaflet  was  not  affected,  They  concluded  that  the 
reduction  of  top  growth  may  be  beneficial  because  ground  machinery  can 
be  used  later  than  usual  in  the  season  to  apply  insecticides  and 
fungicides  without  damage  to  the  peanut  plants. 

Brown  and  fthredge  (1974)  reported  that  the  pod  yield  of  all 
cultivars  was  increased  by  Kylar  in  1970  by  an  average  of  202.  fields 
in  Spanish-type  cultivars  were  increased  in  1971  but  not  in  1972, 
while  yields  of  runner  and  Virginia  cultivars  were  not  affected  in 
1971  nor  1972.  There  was  a trend  for  increases  in  the  number  of  pods 
per  plant  in  Spanish  cultivars  in  all  3 years  and  in  runner  and 
Virginia  types  in  1970.  Weight  per  100  pods  was  reduced  in  the  Spanish 
cultivars  only  in  1972. 

torris  (1970)  applied  three  growth  regulators  to  Spanish  peanuts 
at  different  plant  populations.  Yields  were  decreased  by  Kylar  and 
increased  by  TIBA  and  Chloro-IPC  (Isopropyl  N-(3-chlorophenyl ) carbo- 
nate). The  nut*er  of  seeds  was  increased  by  all  three  chemicals. 

Perry  and  Hodges  (1974)  studied  the  effect  of  K/lar  on  yield. 
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pod  yield  at  two  locations  while  yields  were 


consistent  effect  on 
depressed  with  all  treatments  at  the  third  location.  The  effects  on 
sound  mature  seeds,  extra  large  seeds,  and  fancy  seeds  were  incon- 
sistent between  locations,  but  tended  to  decrease  slightly  as  the  rate 
was  decreased.  They  found  no  effects  on  field  emergence,  but  found 
differences  in  germination  and  dormant  seed  percentage  where  the  225 
and  450  g/ha  rates  were  used.  Bockelee-Horvan  et  al,  (1975)  reported 
considerable  yield  increases  by  Kylar  on  25-206  (Virginia  type)  and 
47-10  (Spanish  type)  in  Mali,  and  GH-119-20  (Virginia  cotimercial  type) 
in  Senegal.  They  noted  that  Kylar  significantly  improved  yield  quality 
especially  the  percent  of  seed  germination,  The  germinative  value  was 
increased  from  35  to  87S  of  viable  embryos  for  the  28-206  Virginia 
cultivar  and  from  90  to  935  for  the  47-10  Spanish  cultivar.  They 
stated  that  the  number  of  flowers  was  not  affected,  but  there  were 

Sorbet  and  Whitty  (1973)  applied  Kylar  and  TIBA  to  peanuts  In 
several  field  experiments  over  3-year  period.  Rates  of  various 
chemicals,  peanut  varieties,  dates  of  harvest,  irrigation  schedules, 
and  other  factors  such  as  yield  and  quality,  vegetative  growth,  plant- 
water  relationships,  and  varietal  response  to  chemicals  were  varied  In 
the  studies.  None  of  the  chemicals  consistently  affected  yields. 
However,  when  conditions  were  favoraole  for  vegetative  growth,  Kylar 
increased  yields,  Both  Kylar  and  TIBA  retarded  vine  growth  especially 
when  soil  moisture  was  adequate.  They  also  noted  that  Kylar  caused 
the  vines  to  be  darker  green  than  normal.  They  also  indicated  that 


genotype  and  plantit 


affect  yield  respon 


Kylar.  Ir 


general,  irrigation  combined  with  Kylar  increased  yields.  They  postu- 
lated that  growth  regulator  must  be  used  under  certain  environmental 
conditions  for  greatest  effectiveness. 

Gorbet  and  Rhoads  (1975)  conducted  a similar  experiment  with  Kylar 
on  Florigiant  and  Florunner.  They  found  that  the  total  pod  production 
of  both  cultivars  was  increased  with  irrigation,  especially  in  dry 
seasons.  They  concluded  that  the  growth  regulator,  Kylar,  and 
irrigation  resulted  in  the  greatest  peanut  yields  when  averaged  across 
years  (52  and  55  g/ha  for  Florigiant  and  Florunner,  respectively). 


MATERIALS  ARO  METHODS 


Description  of  the  Chenical 

In  early  reports,  succinic  acid-l.l-dlmetiiylhydratide  was  called 
"B-995"  (succinic  acid-2, 2-dimethylhydraaide  is  synonymous  with 
n-dimethylatninosuccinamic  acid).  This  name  was  the  first  assigned  to 
the  substance  and  is  freouently  seen  in  the  literature).  The  structure 
of  this  chemical  is  shown  in  Fig.  1. 

in  seme  references,  the  teimi  "0-nine"  appears.  This  is  the  trade 
name  of  the  manufacturer.  Uniroyal,  Inc.,  for  a 51  liquid  formulation 
of  the  chemical,  Alar-85,  Kylar-85,  and  B-Nine-SP  are  the  trade  names 
of  Uniroyal,  Inc. , for  its  855  soluble  powder  foimulation  (Table  1 ). 

Its  contion  name  is  Daminozide.  For  convenience,  the  term  "Kylar"  is 
used  throughout  this  dissertation  when  reference  is  made  to  succinic 
acid-2, 2-dimethyl hydrazide. 

General  Infonnation 

Kylar-85  is  a water  soluble  growth  regulant  for  peanuts.  The 
manufacturer  claimed  and  reported  that  when  the  solution  is  sprayed  on 
plants,  the  chemical  moves  into  the  leaves,  then  moves  freely  inside 
the  plant.  Since  6 hours  may  be  required  for  the  chemical  to  move 
inside  the  plant,  application  should  be  delayed  if  rain  is  expected 
within  6 hours.  Peanut  vines  are  shorter,  more  erect,  greener  in  color, 
and  yields  are  usually  increased  as  a 
(Anonymous,  1977). 


result  of  Kylar-85  treatment 
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0 H 


CH, 


HjC C- 


^CH, 


-C OH 


of  succintc  acid-2, 2-diiiietrtyl- 


Table  1.  The  compositicn  of  i;y1ar-8S. 


ConposHlon 

Active  Ingredient:  (%  by  weight] 

OaminDzIde  {succinic  acid  2,  2-dimethylhydratide)* **  851 

Inert  Ingredient:  151 

TOTAL TOO! 

•*  U.S.  Patent  Nos.  3,  2A0,  799-3,  334.  and  991. 
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Ky1ar-S5  can  t>e  appHed  from  thd  time  peanut  plants  are  at  least 
30  on  across  until  30  days  before  harvest.  An  application  of  1 lig  per 
ha  in  a minimm  of  40  liters  of  water  by  ground  sprayer,  or  20  liters 
of  water  by  aerial  sprayer  when  peanut  plants  are  30  to  60  cm  across 
is  reconmended  to  encourage  fruiting  closer  to  the  tap  root.  This 
timing  or  a later  application  Just  before  "lapping"  also  suppresses 
vine  growth,  improves  yields,  and  makes  harvesting  easier  (Anonymous, 
1979). 

K/lar-SS  functions  best  when  plants  are  actively  growing.  Kanu- 
facturer  reports  that  applications  should  not  be  made  when  plants  are 
wilted  from  drought  stress.  The  best  results  can  be  expected  from 
morning  applications. 

Description  of  field  Studies 

The  first  year's  research  was  conducted  at  the  agronomy  farm  of 
the  University  of  Florida  during  the  1978  growing  season.  The  soil  was 
a Jonesville  taxajunct,  now  classified  as  loamy,  mixed,  thermic  Arenic 
Bapludalf.  The  soil  analysis  data  are  given  in  Table  2.  The  experi- 
mental site  was  broadcast  fertilized  with  550  kg/ha  of  2-10-10  fertilizer 
turned  and  disked.  One  week  before  planting,  7 liters  of  benefin  and 
2.3  liters  of  Vernolate/ha  were  applied.  Seven  liters  of  alachlor  and 
14  liters  of  dinoseb  were  also  applied  at  cracking  (emergence)  to 
control  weeds.  To  control  disease  and  pests  during  the  growing  season, 
1.5  kg  of  chlorothalomil  and  1.5  kg  of  carbonyl/ha  were  applied  at  15- 
day  intervals  beginning  at  flowering.  Sypsum  was  applied  at  a rate  of 
670  kg/ha  at  pegging.  The  fertilizers,  herOicides.  and  fungicides 
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The  seeds  were  hand  planted  on  12  and  13  June  at  a nearly  equi- 
distant spacing  of  30  > 25  cm.  This  spacing  resulted  In  13.9  p1ants/m^ 
which  Is  within  the  ranges  of  majimum  yield  for  Florunner  peanuts; 
one  seed  was  placed  at  each  planting  point  and  after  emergence  trans- 
planting Insured  a uniform  stand,  Overhead  irrigation  was  applied  at 
planting  to  encourage  uniform  germination  and  during  periods  of  low 
rainfall  to  insure  adequate  soil  moisture. 

Two  peanut  cuitivars  (Dixie  Runner  and  Florunner)  were  planted. 
Dixie  Runner  peanut  was  released  1n  1948  by  the  University  of  Florida. 
Dixie  Runner  Is  a low  yielding  peanut  which  partitions  40X  of  its 
assimilate  to  pods.  Florunner,  released  in  1969,  Is  an  Improved  higher 
yielding  peanut  cultlvar.  which  partitions  SOX  of  Its  assimilate  to 
pods  (Duncan  et  al-,  ]97B). 

Kylar  (Fig.  1)  was  used  to  suppress  the  vegetative  growth  of  both 
Dixie  Runner  and  Florunner  peanuts-  Kylar  at  1.7  kg/ha  was  applied  in 
split  applications.  Kylar  was  first  applied  at  1.1  kg/ha  and  2 weeks 
later  at  0.6  kg/ha. 


Six  dates  of  Kylar  application  were  selected  as  fol 
58.  72.  86,  end  100  days  after  planting  (Table  2).  EacI 
time  corresponded  to  one  treatment,  so  that  there  were  < 


Pixie  Runner 


DRg  OR72 
DR30  0R86 
DR44  DRlOO 
ORgg 


The  fotlowing  treatments 
Florunner 

FRc  P»72 
''•’30  fRS6 
FR44  FRiDo 
FR58 


pws:  30,  44, 
application 
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Table  2.  Schedule  of  Kylar  application,  treatments,  and  the  cor- 
responding plant  development  in  1978. 


Plant 

Treatments  Date  age 

C Control 

30  July  17-July  31  30-44 

44  July  31-Aug.  14  44-58 

58  Aug.  14  58-72 

72  Aug.  28  72-86 

86  Sept.  11  86-100 

100  Sept.  25  100-114 


Plant  development 


Pegging 
Pod  setting 
Seed  development 


Pod  filling 
Maturing 


Table  3.  Schedule  of  Kylar  application,  treatcients,  and  the 
corresponding  plant  development  in  1979. 

Plant 

Treatments Date age Plant  development 

days 

C Control 

dS  June  11-Aug,  20  45-11S  Flowering  to  mturing 

87  July  23-Aug.  20  87-115  Pod  fll ling  to  maturing 


The  experimert  was  planted  in  a coinplete  randomized  block  design 


with  four  replications.  Each  block  was  divided  into  subplots  consisting 
of  seven  rows  of  60  plants  each.  Five  rows  of  five  plants  (25  plants) 
were  used  in  each  sample.  One  border  row  was  between  each  subplot  and 
two  border  rows  were  between  varieties.  Samples  were  taken  from  each 
subplot  beginning  at  one  end  of  the  field  and  moving  successively  across 
Che  field. 

Application  of  kv1ar 

Kylar  at  the  rate  of  1.7  kg/ha  was  applied  at  14-day  intervals  in 
split  applications  of  1.1  kg/ha  which  would  encourage  fruiting  closer 
to  tap  root  (Uniroyal,  Inc.,  1979).  A second  application  of  0.6  kg/ha 
was  made  14  days  later  to  suppress  vine  growth.  To  avoid  water  stress, 
overhead  irrigation  was  applied  2 to  2 days  before  treatment,  kylar 
was  sprayed  early  In  the  morning  when  the  plants  were  vigorous  and  active. 

A hack-pack  compression  sprayer  with  four  nozzles  connected  to  an 
8-liter  container  was  used  to  spray  the  solution.  A 00^  bottle  was  used 
as  a source  of  pressure.  Kylar  was  dissolved  at  the  concentration  of 
3.0  g/liter  of  water  and  20  liters/ha  of  solution  under  a pressure  of 
738  Newton/m^  were  applied. 


Sampling  began  16  days  after  planting  and  continued  at  14-day 
intervals.  As  samples  were  taken  on  14-day  basis,  specific  data  such 
as  when  flowering  began  or  when  peak  LAI  was  reached  are  only  approxi- 
mate. Ac  each  sampling  25  plants  were  pulled  by  hand  early  in  the 
morning,  lio  special  measures  were  taken  to  remove  all  the  rootsi 
however,  the  soil  was  coarse  textured  and  it  is  believed  that  the 
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lujority  of  the  raot-mass  was  removed.  From  each  subplot  the  25  plants 
were  divided  into  21-,  3-,  and  1-pUnt  samples.  The  three-  and  one- 
plant  samples  were  selected  For  uniformity  and  transported  to  the 
laboratory  for  analysis. 

Description  of  Laboratory  Studies 
The  one-plant  samples  were  used  to  determine  the  Individual  plant 
characteristics.  Numbers  of  pegs,  pods,  and  flowers  were  recorded. 

Both  wilted  and  unwilted  flowers  were  counted.  The  length  of  the  main 
stem,  the  eight  longest  branches,  and  the  tap  root  were  measured. 

After  separation  into  steins,  leaves,  roots,  and  pods,  the  plants  were 
dried  at  70°  C and  the  dry  weight  recorded.  Before  drying,  a IDO-leaf 
subsample  was  removed  for  calculation  of  the  LAI.  The  leaf  area  of 
this  sample  was  measured  on  a Hayashi  Danko,  Co,,  Ltd,,  Automatic  Area 
Meter,  Type  AAM-S,  The  dry  weight  of  the  subsample  was  also  recorded. 
The  leaf  area  was  determined  by  calculation  of  an  area  per  unit  weight 
ratio  from  the  leaf  subsample.  From  the  leaf  area  per  plant  and  the 
plant  population  of  the  crop,  the  LAI  was  calculated.  After  the  pods 
were  dried  and  the  dry  weight  recorded,  the  seeds  were  removed  with  a 
shelling  machine  and  the  dry  weight  of  the  seeds  recorded. 

The  three-plant  samples  were  used  to  determine  the  pod  number  and 
pod  weight  on  a per  plant  basis.  The  plants  were  removed  by  hand. 

The  twenty-one-plant  samples  were  used  to  determine  the  dry  weight 
yields  of  the  vegetative  and  reproductive  plant  parts.  The  plants  were 
dried  at  70°  C and  the  total  dry  weight  recorded.  After  drying,  the 
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taken,  The  differences  between  total  dry  weight  and  pod  dry  weight 
gare  the  dry  weight  of  the  vegetative  plant  part. 

During  the  1979  growing  season,  simnar  materials  and  methods  to 
those  in  1978  were  used.  The  number  of  treatments  was  reduced  and  the 
rate  of  Kylar  was  increased  in  an  effort  to  suppress  further  the  vegeta- 
tive growth  of  the  peanut  plants.  Both  Dixie  Runner  and  florunner 
cuUivars  were  divided  into  three  sub-plots  (C,  49,  87)  each. 

C ■ Control  which  received  no  Kylar  applications. 

45  = Kylar  applied  at  the  rate  of  3.7  kg/ha  in  split  applica- 
tion beginning  45  days  after  planting  end  continued  at 
14-day  intervals  until  day  115. 

87  = Kylar  applied  at  the  rate  of  3.7  kg/ha  in  split  applica- 
tion beginning  87  days  after  planting  and  continued  on 
14-day  intervals  until  day  115, 

The  following  treaunents  were  observed: 

Dixie  Runner  Florunner 

DRc  FRC 

DR45  FR45 

t”<87  FKe? 

The  experiment  was  planted  in  a complete  randomized  block  design 
with  four  replications.  Each  block  was  divided  into  seven  sub-plots 
with  99  plants  each.  Twehty-one  plants  were  used  in  each  sample.  Kylar 
was  applied  by  means  of  a back-pack  compression  sprayer  with  four 
nozzles  using  46.8  liters/ha  of  water  under  a pressure  of  738  Newton/m^. 
The  schedule  of  the  periods  of  Kylar  applications  is  presented  in  Table 
3.  Climatic  data  for  the  growing  season  are  shown  in  Fig.  3.  The  seeds 


April  27.  The  pli 
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ant  density  and  ciiUural  practices 

were  similar  to  those  used  in  1978. 

vals.  From  each  subplot  the  21  plants  were  divided  into  20-,  and 
1-plant  samples.  The  1-p1ant  samples  were  selected  for  uniformity 

analysis  on  both  20-,  and  1-p1aht  samples  were  similar  to  those  used 
in  1978. 

Statistical  Analyses 

A11  statistical  analyses  were  performed  at  the  Northwest  Regional 
Data  Center  of  the  State  University  System  of  Florida.  The  center  is 
located  at  the  University  of  Florida,  Gainesville.  The  analyses  were 
produced  using  the  procedures  of  the  Statistical  Analysis  System  (SAS) 
of  the  SAS  Institute,  Inc. 

Analysis  of  variance  was  performed  using  SAS's  General  Linear 
Models  procedure.  Correlations  were  performed  using  SAS's  Correlation 
procedure.  Duncan’s  Multiple  Range  Test  (HRT)  was  used  for  evaluating 
statistically  significant  differences  among  the  means  of  various  treat- 


RESULTS  AND  DISCUSSION 


The  1978  and  1979  Eipertinental  Conttitions 

Weather 

The  mean  air  temperature  of  the  1978  growing  season  was  26°  C 
(Fig.  Z).  The  first  3 weeks  following  the  planting  were  characterized 
by  a high  mean  temperature  of  27,5*  C with  a mean  maximum  of  33.3°  C 
and  a mean  minimum  of  21,7°  C.  The  mean  air  tenperature  in  1979  was 
25°  C.  During  the  first  3 weeks  after  planting  a mean  temperature  of 
23.9°  C with  a maximum  of  30°  C and  a miniiman  of  16.9°  C occurred.  The 
mean  solar  radiation  reached  583. 4 hU/m^  In  1979  as  compared  to  S49.4 
KJ/m2  in  1978,  a difference  of  33,9  MJ/m2. 

Rainfall  was  unevenly  distributed  during  the  5-month  growing 
season  in  1978.  It  varied  from  6 mn  in  SeptendJer  to  263  ntn  in  July. 
Precipitation  of  245  mm  in  August  and  the  last  2 weeks  of  June,  the 
month  of  Sept^ber  and  the  first  v/eek  in  October  were  deficient  with 
10,  6,  and  12  (tm  of  rain,  respectively.  Heavy  rains  occurred  during 
the  1978  growing  season.  Hater  stood  on  portions  of  the  plots  for  5 
days  on  July  28th.  3 days  on  August  2nd,  and  5 days  on  August  11th. 

These  conditions  may  have  influenced  the  growth  and  development  of  the 
peanut  plants.  Unfortunately,  rain  occurred  20  minutes  to  2 hours 
after  every  Kylar  application  which  probably  affected  the  efficiency 
of  the  chemical.  In  1979,  however,  rainfall  was  well-distributed 
during  the  6-month  growing  season.  It  varied  from  85  to  310  im  per 
month  {Fig,  3),  Favorable  temperature  and  rainfall  conditions  throughout 
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the  season  likely  promoted  groxtii  end  development  of  the  peanuts  and  the 
effect  of  Kylar  as  well.  The  rainfall,  solar  radiation,  maximuin  and 
minimum  temperatures  for  1978  and  1979  growing  seasons  are  given  in  Figs. 

The  1978  experiment  was  planted  on  12  and  13  dune, which  was  con- 
sidered to  he  a late  planting  date.  The  influence  of  the  late  planting 
date  combined  with  relatively  high  temperatures  at  the  beginning  of  the 
growing  season  caused  rapid  vegetative  development,  early  flowering, 
and  peg  initiation.  Late  plants  had  a shorter  vegetative  stage  and 
flowering  period  vdiich  reduced  their  productivity.  The  1979  experiment 
was  planted  on  April  27  considered  an  optimal  time  for  planting  peanuts. 
No  influences  of  planting  date  were  observed  on  plants. 

Diseases 

Both  1978  and  1979  were  characterized  by  attacks  of  Cercospora 
leaf  spot  disease  at  the  end  of  the  growing  seasons.  The  conditions 
necessitated  sampling  3 weeks  in  1978  and  1 week  in  1979  before  the 
conventional  harvesting  date. 

The  1978  Experiment 

Maximum  photosynthetic  production  per  unit  area  of  land  is  only 
possible  when  full  ground  cover  has  been  reached.  The  percentage  ef 
ground  cover  is  the  portion  of  the  soil  surface  that  is  actually  covered 
by  the  crop  canopy  and  is  directly  related  to  the  amount  of  solar 
radiation  intercepted.  Another  factor,  Ul.  is  important.  Since 
Watson  0947]  used  the  LAI  concept,  it  has  been  widely  used  in  many 


field  crops. 


the  total  leaf 


unit  of  land  area.  The  amount  of  solar  energy  intercepted  6y  a crop 
is.  ho»jei'er,  not  directly  indicated  by  the  LAI-  Variation  in  leaf 
and  canopy  structure  and  planting  pattern  can  result  in  different 
amounts  of  interception  at  a given  LAI  (Duncan,  1971).  Different 
species  and  even  cultivars  have  different  LAIs  at  which  full  ground 
cover  was  established  with  the  same  planting  pattern.  HcGraw  (1977) 
indicated  that  with  the  peanut  cultivar.  Florunner,  100*  ground  cover 
was  reached  at  an  LAI  of  3.6. 

The  peanuts  planted  in  1978  emerged  in  6 days.  After  16  days  the 
first  measurements  were  taken  to  calculate  the  LAI  which  would  give 
an  estimate  of  ground-cover.  A slight  difference  in  ground-cover  was 
observed  at  the  beginning  of  the  growing  season.  This  difference  nay 

compensated  for  by  the  tine  full  ground  cover  was  reached.  HcCloud 
(1974)  and  HcGraw  (1977)  noted  that  the  canopy  reached  full  ground- 

an  LAI  of  3.6  was  reached  at  day  58,  indicating  that  conplete  ground- 
cover  had  been  reached.  Canopy  photosynthesis  is  also  maximized  for 
this  period  as  a result  of  the  complete  ground-cover.  This  relatively 
early  full  ground-cover  may  have  been  partly  due  to  the  late  planting 
date  and  the  climatic  conditions  prevailing  as  described  above.  All 
the  treatments  including  controls  showed  increase  in  LAI  to  5.5  at  day 
72.  After  this  time  the  LAI  of  the  Dixie  Runner  treatments  increased 
to  above  8 at  day  86  (Table  5)  then  decreased  sharply.  The  Florunner 
treatments  had  LAI  values  above  6 at  day  86  (Table  6}j  then  these 
values  decreased  sharply.  No  effects 


of  Hyli 


decline  in  LAI  after  da>  86  was  thought  to  t>e  caused  by 


the  LAI.  The 

the  defoliating  insects  and  Cereospora  leaf  spot  disease. 

The  SLM  values, which  are  the  leaf  weight  in  milligrams  divided  by 
the  leaf  area  In  centimeters,  are  presented  In  Tables  5 and  6.  A 
comparison  of  the  SLM  data  for  all  treatments  within  and  between 
cultivars  showed  no  consistent  effects  of  ^ylar  on  this  variable.  The 
SLW  for  the  major  part  of  the  actively  filling  period  stayed  almost 
the  same  for  all  treatments.  The  leaves  of  the  Xylar-treated  plants 
appeared  greener  in  color  than  the  controls. 

Flowers  showing  color  were  counted  at  14-day  Intervals.  They  were 
largely  those  produced  during  the  previous  24  hours.  Thus,  to  estimate 
total  14-day  flower  production,  the  dally  counts  should  be  multiplied 
by  14. 

The  first  flowers  were  observed  30  days  after  planting.  The  rate 
of  flowering  for  the  first  14  days  after  the  appearance  of  the  first 
flowers  was  slow.  In  Dixie  Hunner  cultivar,  only  the  treatment  DR3Q 
had  a higher  peak  flowering  of  about  36  flowers  per  plant  at  day  72 
while  in  Florunner  cultivar  all  treatments  reached  the  peak  flowering 
at  day  44  from  planting.  Inspection  of  data  in  Tables  7 and  3 shows 
that  the  effect  of  War  on  flowering,  if  any.  was  slight. 

Peg  Humber 

In  contrast  to  the  flowering  data,  the  peg  and  pod  data  are  accu- 
mulative. The  first  pegs  appeared  44  days  after  planting  in  both  Dixie 
Runner  and  Florunner.  The  peg  number  of  the  treatments  DR30  and  ORgg 
(Appendix  A-1)  reached  a maximum  value  of  743,  and  851  pegs/m2, 
respectively,  at  day  100  from  planting  as  compared  to  the  treatments 


miner  (OR) 


Table  7.  The  effect  of  Kylar  on  the  flowering  of  Dixie  Ru 
peanuts  during  the  197S  growing  season. 


Days  Treatment* 


16 

3D 

58 

72 


114 


52 

103  103 

194  155  103 

206  464  335 

13  13  90 


0 13  0 


129 


0 

13 


• Average  flower  number/mZ 


sampling  day. 
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Table  8.  The  effect  of  Kylar  on  the  flowring  of  Florunner  (FR) 
peanuts  during  the  1878  growing  season. 


Days 

Treatinents* 

plantl ng 

hfi30 

KR44 

FR58  FR72  FRgj  FRiqo 

, 1 

16 

30 

65 

142 

58 

90 

90 

52 

72 

26 

155 

39 

13 

86 

0 

0 

0 Q 

114 

0 

0 

0 

0 0 0 0 

* Average  flower  number/m7  on  each  sampling  day. 
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BSC'  OR44,  DR72>  4nd  ORgg  with  477,  632,  348,  and  503  pegs/m2,  respec- 
tively. The  peg  nunber  of  the  treatment  FR44  (Appendix  A-2)  in  Florunnc 
cultivar  was  the  highest  with  877  pegs/m2  at  day  100,  followed  by  FRgg 
with  710,  and  FRc  with  658  pegs/ni2.  All  peg  counts  decreased  sharply 
at  day  114  (Figs.  4 and  5,  Tables  A-1  and  A-2)  in  all  treatments.  The 
fluctuation  in  the  peg  counts  was  attributed  to  pod  formation  rather 
than  to  the  effect  of  Kylar.  The  44-day  treatments  in  Florunner  (FR44) 
in  contrast  to  OR44  in  Dixie  Runner,  showed  a higher  value  for  peg 
number  (Table  A-2).  The  formed  peg  or  any  peg  which  had  an  indication 
of  swelling  or  any  foming  pod  was  counted  as  a peg.  This  method  of 
counting  increased  peg  nunber  and  decreased  the  pod  number  counted. 

Pod  Humber 

The  pod  number  of  all  peanut  cultivars  are  presented  in  Appendix 
A-3,  A-4,  A-5,  and  A-6.  The  first  measurements  were  taken  by  day  44 
after  planting  which  was  the  same  time  as  for  the  first  peg  count. 

The  latter  was  delayed  because  of  the  14-day  intervals  of  sampling. 

The  pod  count  for  Dixie  Runner  began  at  day  58  after  planting  when  the 
first  pods  were  already  formed.  The  pod-count  curves  for  all  Dixie 
Runner  treatments  are  shown  in  Fig,  6.  Dixie  Runner  control  (DRc)  had 
a steadily  increasing  pod  count  up  to  about  day  100  (Fig.  6);  at  this 
time  the  pod  number  reached  37  pods  per  plant,  then  decreased  to  30 
pods  per  plant  at  day  114.  The  30-day,  l(ylar-treated  Dixie  Runner 
(ORjq)  showed  an  increased  pod  number  of  40  pods  per  plant  at  day  72. 

It  decreased  slightly  by  day  86,  then  increased  steadily  up  to  44  pods 
until  harvest.  The  44-day  treated  Dixie  Runner  (DR44)  had  a steadily 
increasing  pod  count  up  to  day  100  (Fig.  6).  At  day  100,  pod  numbers 
declined.  All  Dixie  Runner  treatments  except  the  DRgo  and  DR72.  snowed 
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an  increasing  pod  count  up  to  day  100  and  then  declined  Py  day  114 
(Fig.  6).  The  DR72  treatment  pod  count  was  41  pods  per  plant  by  day 
86  and  declined  until  harvest.  The  OR30  treatment  had  the  highest 
pod  count  at  harvest  with  44  pods  per  plant.  Trends  for  pod  numbers 
for  all  Florunner  treatments  are  presented  in  Fig.  7.  The  FBgg 

78;  at  this  time  the  pod-count  curve  plateaued  at  approximately  38 

All  Florunner  treatments  showed  a decreasing  pod  count  from  the  100th 
day  until  harvest  (Fig.  7).  The  decline  in  pod  number  curves  was 
thought  to  have  been  partly  due  to  weather  conditions  prevailing  and 
mostly  to  the  Cercospora  leafspot  disease  which  might  have  weakened 
the  peg  attachments  and  caused  pod  losses  in  soil.  The  FRgg  treatment 
had  a steadily  increasing  pod  count  up  to  day  100  with  an  average  of 
55  pods  per  plant,  the  largest  pod  count,  followed  by  FR72  by  day  86 
and  Ff<4a  about  day  103.  averaging  48  pods  each  per  plant  (Fig.  7).  At 
day  100  the  FRgg  treatment  reached  an  average  of  48  pods  per  plant. 

The  seeds  began  to  fill  by  day  58  for  Florunner  and  day  78  for  Dixie 
Runner. 

The  shelling  percentage  increased  to  a maximum  of  78  for  DRg, 

75  for  DR301  76  for  OR44,  77  for  ORgg.  73  for  DR72.  72  for  ORge.  and 

76  for  DR^gg  at  harvest.  At  harvest  the  same  Dixie  Runner  treatments 
had  an  average  pod  weight  of  0.77,  0.75,  0.84,  O.SD.  0.81,  0.74,  and 
0,75  g/pod,  respectively.  Florunner  treatments  showed  increasing 
shelling  percentages  to  a maximum  of  88  for  FRg,  FRgg,  and  FRjg  treat- 
ments. a maximum  of  81  for  FRgg,  and  80  for  FR44,  FRgg,  and  FRjgg  at 
harvest.  At  this  time  the  average  pod  weight  was  1.0  for  FRg  and 
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ferent treatments  of  Ky1ar  during  tbe  197S  growing  season. 
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FR301  1.04  g/pod  for  FRflfl,  1.08  g/pod  for  FR55,  FR35  and  FRjqq  treat- 
ments. The  FR72  treatment  had  an  average  pod  weight  of  1.1  g/plant  at 

Stem  Length 

Both  the  main-stem  length  and  the  length  of  the  first  eight 
longest  cotj'ledonary  branches  are  presented  In  Tables  9 and  10.  In 
Dixie  Runner  cultlvar,  the  main-stem  as  well  as  the  branch  length 
shoived  lower  niaximom  values  In  Kylar-treated  plants  than  the  control. 

The  DR72  treatment,  however,  showed  no  affect  at  all.  either  In  the 
main-stem  or  In  branch  length  (Table  9).  In  Florunner  (Table  10). 
all  ((ylar-treated  peanuts  showed  lower  values  than  the  control.  A 
reduction  of  the  cotyledonary  branch  length  was  observed  only  in  FRa^ 
and  FR58  treatment.  The  FR44  treatment  was  the  most  responsive  to 
Kylar  with  20.5*  reduction  of  the  main-stem  and  15.1*  reduction  of 
the  lateral-branch  length  followed  by  FRgg  with  6.04,  and  8.54* 
reduction  of  the  main-stem,  and  lateral,  respectively  (Table  10).  In 
Ofxie  Runner,  the  three  early  treatments  (DR30,  DR44,  and  DRjg)  did 
have  more  effect  on  the  main-stem  and  branch  length.  The  later 
treatments  had  little  or  no  effect  on  main-stem  and  branch  length 
(Table  9). 

Srowth  Rate 

Growth  analyses  are  helpful  in  understanding  the  general  pattern 
of  plant  development.  Growth  of  Dixie  Runner  (Figs.  8.  9,  10,  11.  12. 

13,  and  14)  and  Florunner  (Figs.  15.  16,  17,  18,  19.  20.  and  21)  followed 
sigmoid  curves.  The  early  geometric  phase  covered  the  first  7 weeks. 

It  was  characterized  by  the  accumulation  of  dry  matter  In  the  vegetative 
components.  The  difference  between  two  consecutive  points  of  any  series 
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gives  the  average  crop-growth  rate  over  the  period.  The  linear  growth 
phase  for  Ooth  cultfvars  began  around  day  44  after  planting. 

The  crop-growth  rate  from  day  44  to  day  86  for  Dixie  Runner  treat- 
ments was  210  kg/ha/day  for  DR|;  treatment.  The  equation  for  this  re- 
lationship is  y = -7522  + 207. 7x  with  a coefficient  of  determination 
(r2)  of  0.95  and  a standard  error  of  the  slope  estimate  of  31  kg/ha/day. 
The  OR30  treatment  had  a crop-growth  rate  {COR)  of  210.6  kg/ha/day. 

The  equation  for  this  relationship  I5  y = -7473  + 210. 6x  with  an  r^ 
of  0.99.  a standard  error  of  the  slope  estimate  of  11  kg/ha/day.  The 
OR44  treatment  had  CGR  of  208.0  kg/ha/day  (y  ■ -7792  + 208. Ox)  with 
an  r2  of  0.98  and  a standard  error  of  the  slope  estimate  of  32  kg/ha/day. 
The  treatments  ORgg.  DRpg,  DRgg,  and  DRigj  had  a crop-growth  rate  of 
209.6  t 32.  188.5  * 44.  210.1  t 33.  and  190.6  1 33  kg/ha/day,  with  an 
r2  of  0.95,  0.90.  0.95.  and  0.88,  respectively.  The  equations  for 
these  relationships  and  the  coefficient  of  detennination  (rg)  are  pre- 

The  pod-growth  rate  calculated  from  day  72  to  day  100  was  59.6  1 
29  kg/ha/day  for  ORc,  70.5  t 0.9  kg/ha/day  for  ORgg,  57.6  1 5.6  kg/ha/day 
for  the  DR44  treatment.  The  treatments  DRgg  and  DR??  had  46.3  i 5.6 
kg/ha/day  and  74.5  i 3 kg/na/day,  respectively.  The  pod-growth  rates 
for  the  late  treatments  were  42.4  t 12  kg/ha/day  for  DRge  and  53.2  i 
6 kg/ha/day  for  DR|qq.  The  pod-growth  rates  of  DR30  and  OR??  shewed 
a substantial  increase  as  conqiared  to  DRc,  the  treatment  control.  This 
increase  was  attributed  to  the  effect  of  Rylar.  The  equations  for  the 
relationship  and  coefficient  of  determination  are  in  Table  13.  The 
final  yields  are  shown  in  Table  17. 


Table  11. 

Effect  of  Kylar  on  pod  weight  when  applied  at  different 
growth  stages  of  Dixie  Runner  peanut  in  1978. 

Days 

after 

planting 

Treatment 

ORc  DRjo  DR44  DR58  DR72  DRaS  DRipfl 

SS 

- g/m2 

7.5  13.0  11.2 

n 

37.2  145.2  73.3  70.3 

S6 

124.6  173.0  213.9  266.7  181.8 

10D 

246.0  267.4  266.6  432.5  233.4  275.3 

m 

297.3  405.4  343.2  426.6  234.0  258.1  281.9 

Tebls  12.  Effect  of  Kylar  on  pod  dr>  weight  when  at  different 
stages  of  Florunner  peanut  in  1978. 
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for  Flonmner  treatments,  calc 


The  crop-growth  rates 
da^  44  to  day  86  were  212.3  i 32  kg/ha/day  for  FRc,  206.2  i 31  kg/ha/ 
day  for  fRjg.  and  209. S i 31  kg/ha/day  for  FRa4.  The  treatment  Ffijg 
had  a crop-growth  rate  of  186.7  ♦ 10  kg/ha/day,  the  lowest  among  the 
Florunner  treatments.  The  treatment  FR72  reached  a pod-growth  rate 
of  210.7  i 31  kg/ha/day,  FRgs  had  210.0  t 31  and  FRioo  had  209.9 
i 33  kg/ha/day  (Table  14).  The  Florunner  treatments  were  not 
significantly  different  in  crop-growth  rate.  The  eciuations  for 
the  relationship,  the  coefficient  of  determination  (r2)  and  the 
standard  error  of  the  slope  estimates  are  shown  in  Table  14. 

The  pod-growth  rates  of  Florunner  treatments  are  calculated  from 
day  72  to  day  100.  The  treatment  control,  FRc,  and  treatment  FRyj 
had  the  highest  pod-growth  rates.  Both  reached  a pod-growth  rate  of 
95.3  t 18  and  94.7  i 7 kg/ha/day,  respectively.  The  treatment  FR44 
had  the  lowest  pod-growth  rate  with  87.5  i 22  kg/ha/day,  followed  by 
the  treatment  FRgg  with  39.7  i 22  kg/ha/day,  followed  by  the  treat- 
ment FR58  with  89.7  1 22  kg/ha/day.  The  30-day  kylar  treatment,  FR30, 
had  a pod-growth  rate  of  90.2  t 15  kg/ha/day.  The  treatments  FRge 
and  FRiqq  reached  pod-growth  rates  of  92.1  t 7 kg/ha/day  and  91.5  i 
20  kg/ha/day,  respectively.  The  equations  for  these  relationships 
and  their  coefficient  of  determination  (r2)  are  in  Table  14.  The 
effect  of  Kylar,  If  any,  was  not  beneficial  to  the  pod-growth  rate  for 
the  Florunner  cultivar.  The  final  yields  of  different  Florunner  treat- 
ments are  presented  in  Table  17. 


f^n^t^on1nq  of  Aisii’iiiates 

As  the  seed  began  to  fill,  the  amount  of  photosynthate  needed  for 
filling  the  pods  increased.  During  this  period  the  plants  increased 
the  partitioning  of  photosynthate  to  pod  development.  Partitioning  is 
defined  as  the  fraction  of  daily  photosynthate  that  is  allocated  to 
pods  and  seeds  as  opposed  to  vegetative  growth,  Duncan  et  al . (1J78) 
defined  partitioning  as  the  division  of  recent  assimilate  between 
reproductive  and  vegetative  plant  parts. 

HcGraw  (197g)  stated  that  the  apparent  physiological  aspect  that 
was  most  responsible  for  increased  yield  was  an  increase  in  the  parti- 
tioning factor.  The  partitioning  factor  is  a ratio  of  the  amount  of 
photosynthate  partitioned  to  the  yield  component  of  the  crop  divided 
by  the  total  amount  of  photosynthate  available  for  crop  growth.  It  can 
be  estimated  using  the  pod-growth  rate  corrected  for  the  increased  oil 
and  protein  in  the  seed  divided  by  the  crop-growth  rate  determined 
during  the  linear  growth  phase.  The  correction  factor  for  increased 
oil  and  protein  in  the  seed,  calculated  by  BcGraw  (1977)  is  equal  to 
1.65. 

The  partitioning  factors  for  all  treatments  of  the  two  peanut 
cultivars  are  presented  in  Table  15.  Dixie  Runner  control  had  a par- 
titioning factor  of  0.47  which  was  similar  to  the  0.46  partitioning 
factor  of  the  44-day, Kylar-treated  Dixie  Runner  end  to  the  0.46 
partitioning  factor  of  the  100-day,  Kylar-treated  Dixie  Runner.  The 
58-day.  Kylar-treated  Dixie  Runner  had  a partitioning  factor  of  0.36 
similar  to  the  0.33  partitioning  factor  of  the  86-day,  Kylar-treated 
Dixie  Runner.  Inspection  of  data  in  Table  15  shows  an  improvement  in 
partitioning  factors  of  the  30-and  72-day  Kylar  treatments.  Plants 


Table  15. 


The  effect  of  Kylar  on  partitioning  factors  of  Dixie 
Runner  and  Florunner  cultivars  during  the  1978  growing 
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16.  The  effect  of  Kylsr  on  the  length  of  the  filling  period 
when  applied  at  different  growth  stages  of  Dixie  Runner 
and  Florunner  peanuts  In  1978. 
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39  FR30  33 

55  FR44  37 

69  FRsg  31 

51  FR72  25 

51  FRs6  29 

41  FRioo  24 
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Table  17.  Final  yield  of  Dixie  Runner  and  Florunn 
the  1978  growing  season. 
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86 

100 


3-olant-sample  yield  21 -pi ant -samp! e yield 

Dixie  Runner  Ftorunner  Dixie  Runner  Flprunner 


kg/ha 

3015ab  3S72a  220Qd 
3235a  3398ab  2732c 
2S19b  3265b  3118b 
3220a  2973b  3504a 


2496c  3840a  2734c 
206Scd  2844c  2124d 
2297c  3050b  2199d 


2809b 

2926ab 

3216a 

1925de 

2327d 

2670bc 

2156d 


Treatments  in  each  column  with  different  letters  are 
different.  Largest  values  designated  by  "a". 


significantly 


of  Q.55  and 


from  the  DR3Q  treatment  had  imoroved  partitioning  factor 
the  treatment  DR72  had  0.65  partitioning  factor.  This  improvement  in 
partitioning  factors  of  Dixie  Runner  cuUlvar  was  attributed  to  the 
effect  of  Kylar. 

The  partitioning  factors  for  the  Florunner  treatments  were  not 
significantly  different  (Table  15).  Plants  from  the  FR(;  treatment 
had  a partitioning  factor  of  0.73  similar  to  the  0.74  partitioning 
factor  of  the  FRjj  treatment.  Plants  from  treatments  FR3g,  FRgg,  and 
FRioq  each  had  a partitioning  factor  of  0.72.  The  lower  partitioning 
factor  was  reached  by  the  FR44  treatment.  The  Kylar  application  did 
not  affect  the  partitioning  factor  of  Florunner  peanuts. 

The  1978  experimental  conditions  as  discussed  earlier  were 
unfavorable  and  unsuitable;  however,  seme  observations  have  been  made 
and  trends  established.  First,  Kylar  reduced  vegetative  growth, 
Increased  pod  number,  and  improved  the  partitioning  factor  of  Dixie 
Runner  cuUlvar.  Secondly,  this  first  experiment  gave  a clue  to  the 
amount  and  time  of  Kylar  application. 

The  1979  Experiment 

Growth  Analysis 

Ground-cover  and  leaf  area  index.  The  plant  canopy  can  only 
function  at  its  maximum  potential  when  all  the  incoming  radiation  is 
Intercepted.  Without  a complete  gound-cover,  solar  radiation  will 
reach  the  ground  instead  of  the  leaves  and  will  not  be  utilized  in 
photosynthesis.  The  percent  of  ground-cover  is  the  percent  of  the  soil 
surface  that  is  actually  covered  by  the  crop  canopy  and  is  related 
directly  to  the  amount  of  solar  radiation  intercepted.  With  variable 


different  LAI  to  Intercept  a11  the  incoming  radiation. 

In  0ix1e  Runner,  tne  lower-yielding  peanut  cultivar,  the  treat- 
ment control  (DRo),  had  an  LAI  of  4.2  when  complete  ground-cover  was 
reached,  and  by  day  66  the  LAI  had  increased  to  7.2.  At  this  time 
the  LAI  appeared  to  plateau  at  an  average  of  7.0  for  the  next  3 weeks. 
The  peak  of  LAI  of  10.2  was  reached  on  day  94.  At  day  116,  4 weeks 
before  harvest,  the  LAI  began  decreasing  slowly.  The  decline  was  at- 
tributed to  leaf  spot  (CercosDora  so. 1 disease,  insect  attack,  and 
leaf  senescence.  At  harvest  the  LAI  was  3.0  (Fig.  22).  The  value  of 
3.0  is  required  for  complete  ground-cover,  A reduction  in  LAI  below 
that  value  is  unlikely  to  have  a sizeable  effect  on  photosynthate 
production,  A reduction  in  LAI  below  that  required  for  complete  gound- 
cover  will  affect  photosynthate  production  as  not  all  the  solar  radia- 
tion will  be  intercepted  by  the  crop  canopy.  The  LAI  value  for  Dixie 
Runner  control  was  relatively  higher  during  the  last  week,  and  could 
have  effected  photosynthate  production. 

The  Aylar-treated  Dixie  Runner  45  days  from  planting  (DRgg)  had 
an  LAI  of  about  2.7  when  complete  ground-cover  was  reached  (Fig.  22). 

By  day  73  the  U1  had  increased  to  5.5.  At  this  time  the  LAI  appeared 
to  plateau  with  an  average  of  6.5  for  the  next  4 weeks.  The  peak 
LAI  of  10.6  was  reached  on  day  108.  At  day  115.  4 weeks  before  harvest, 
the  LAI  began  to  decrease  slowly.  At  harvest  the  LAI  was  5.1  which  is 
above  that  required  for  a complete  ground-cover.  Then,  the  DRjg  treat- 
ment would  not  be  expected  to  have  its  potential  yield  reduced  by 
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The  l^ler-treated  Dixie  Runner  87  days  after  planting  (8837)  had 
an  LAI  of  about  t.l  when  complete  ground-cover  was  reached,  and  by 
day  66  the  LAI  had  increased  to  7.2.  At  this  time  the  LAI  appeared  to 
plateau  with  an  average  of  6.9  for  the  next  3 weeks.  The  peak  LAI  of 
11.6  was  reached  on  day  115.  At  day  122.  3 weeks  before  harvest,  the 
LAI  began  to  decrease  slowly.  At  harvest  the  LAI  was  4,4  (Fig,  22), 
This  value  is  above  that  required  for  a complete  ground-cover.  Again 
the  DRgy  treatment  would  not  be  expected  to  have  its  potential  yield 
reduced  by  incomplete  ground-cover, 

In  Horunner,  the  higher  yielding  peanut  cultivar,  the  treatment 
control  (FRc)  4h  LAI  of  3.2  when  complete  ground-cover  was  reached. 
9y  day  66  the  LAI  increased  to  5.6.  At  this  time  the  LAI  appeared  to 
plateau  at  an  average  of  5.3  for  the  next  4 weeks.  The  peak  LAI  of 
7.3  was  reached  on  day  94  (Fig,  23).  At  day  101.  5 weeks  before 
harvest,  the  LAI  began  to  decrease  rapidly.  The  LAI  had  already  de- 
creased to  2.9  by  day  115,  which  is  slightly  below  that  required  for 
complete  ground-cover.  Thus.  FRg  did  not  maintain  a complete  ground- 
cover  2 to  3 weeks  before  harvest,  This  rapid  decrease  in  LAI  was 
attributed  first  to  insect  attack  and  leaf  senescence,  and  secondly 
to  severe  leaf  spot  disease  which  began  by  day  122. 

The  Kylar-treated  Florunner  (FR45)  45  days  from  planting,  had  an 
LAI  of  3.0  when  complete  ground-cover  was  reached,  and  increased 
slowly  to  the  peak  LAI  of  5.6  by  day  30.  At  day  87.  tbe  LAI  began 
to  decrease  slowly  [Fig.  23).  At  harvest  the  LAI  was  3.6  which  is 
above  that  required  for  a complete  ground-cover.  Thus.  FR45  did  main- 
tain a complete  ground-cover  throughout  the  harvest. 
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The  Kylar-treated  Florunner  (FRst)  87  days  after  planting,  had 
an  Lfll  of  3.2  when  the  ground-cover  was  reached.  By  day  66  the  LAI 
increased  to  5.6  and  appeared  to  plateau  with  an  average  of  5.3  for 
the  next  4 weeks.  The  peak  LAI  of  9.8  was  reached  on  day  94  (Fig.  23). 
By  day  708,  the  LAI  began  decreasing  rapidly.  At  harvest  the  LAI  was 
3.0  which  is  that  required  for  compiete  ground-cover.  Then,  FRs?  as 
well  as  FRh5  wouid  not  be  expected  to  have  their  potential  yield  reduced 
by  incomplete  ground-cover. 

The  effect  of  Hylar  on  the  LAI  of  both  Dixie  Runner  and  Florunner 
cuitivars  studied,  showed  no  positive  effects  In  reducing  and  maintain- 
ing the  LAI  as  cotpared  to  the  controls.  Further  increase  in  LAI  to 
above  7.0  would  not  have  measurable  affect  on  the  growth  rate  which  is 
consistent  with  Che  results  obtained  by  Brown  et  al.  (1973),  Duncan  et 
al.  (1978).  Since  peanuts  reached  a complete  ground-cover  at  about  LAI 
of  3.0,  and  intercepted  about  95X  of  the  incoming  solar  radiation,  an 
LAI  of  5.5  would  be  optimal  and  the  value  of  6.0  to  7.0  would  be 
maximal.  An  LAI  above  7.0  would  not  be  considered  beneficial.  HcGraw 
(1977)  stated  that  once  lOOS  ground-cover  was  reached,  increased  LAI 
did  not  significantly  increase  the  net  photosynthesis.  Exception  was 
made  for  FR45  which  had  the  peak  LAI  of  5.6  compared  to  7.3  for  FRc. 

The  FRgy  Treatment  had  the  peak  LAI  of  9.8  which  was  above  that  of  FR^. 
In  Dixie  Runner  cultivar,  both  DR45  and  DRg?  had  the  peak  LAI's  of 
10.6  and  11.6,  respectively.  These  values  are  close  to  or  above  that 
of  10.2  for  DRj.  The  leaves  of  plants  treated  with  Kylar  appeared 
greener  than  controls.  This  green  coloration  seems  to  support  the 
previous  results  by  Brittain  (1967),  Baumann  and  torden  (1971a),  and 
Perry  (1972).  Brittain  (1967)  found  that  the  leaves  of  plants  treated 


SAMPLING  DATE 


ccT 

UJ0/6OJ  AAIS 


higher  concentration  of  chlorophyll  than 


trols,  and  rates  of  CO2  assimilation  were  Increased  by  ilylar  treatment. 
These  findings  suggest  that  Kylar  may  directly  increase  the  photosyn- 
thetic efficiency  of  a unit  area  of  canopy. 

The  SLM  values  (the  leaf  weight  in  milligrams  divided  by  leaf 
area  in  centimenters)  are  presented  In  Figs.  24  and  25.  The  SLW  of 
Kylar-treated  Dixie  Runner  peanut  plants  Increased  slightly  up  to 
day  87  from  planting  and  plateaued  until  harvest  as  compared  to  the 
control  (Fig.  24).  The  color  effect  In  Kylar-treated  Florunner  was 
not  accentuated  as  much  as  In  Dixie  Runner.  No  consistent  effect  of 
l^lar  on  SLW  of  treated  Florunner  (Fig.  25). 

Interestingly,  there  was  a striking  secondary  effect  of  Kylar 
In  this  study.  The  canopy  of  all  Kylar-treated  Dixie  Runner  plants 
showed  LAI  values  of  3.0  or  above,  thus  maintaining  relatively  good 
canopy  structure,  and  a complete  ground-cover  with  dark  green  leaves 
until  harvest;  In  contrast,  the  canopy  of  the  treatment  control 
appeared  deteriorated  and  was  light  green  In  color  with  LAI  value 
below  3.0.  and  It  appeared  to  be  more  sensitive  to  Cercospora  leaf 
spot  than  Kylar-treated  plants.  This  secondary  effect  may  be  a 
positive  Indication  for  the  use  of  Kylar  since  Kylar  seems  to  increase 
the  resistance  of  Dixie  Runner  peanuts  to  Cercospora  leaf  spot. 

Flowering.  By  abdut  the  fifth  week  after  planting,  all  the  peanut 
cultivars  had  begun  to  flower.  The  flower-frequency  curve  for  Dixie 
Runner  (Fig.  26)  describes  an  Increasing  flower  production  to  a peak 
of  62  flowers  for  DR(;  and  DR37  and  71  flowers  for  DR45  per  plant  on 
on  declined  rapidly  but  never 


day  73.  After 


the  flower  products 


completely  ceased.  The  flower  production  was  only  about  one  flower 
for  DRc  and  DR45  and  five  flowers  for  DRsy  per  plant  at  harvest. 

Florunner  had  a flower-frequency  curve  (Fig.  27)  which  increased 
to  a peak  of  51  flowers  per  plant  for  FRc  and  FRs7  on  day  66.  Treat- 
ment FR45  showed  a peak  of  92  flowers  per  plant  on  day  73.  After  this 
the  flower  production  declined  rapidly  in  all  treatments.  After  day 
94,  flowering  ceased. 

Dixie  Runner,  the  oldest  low-yielding  cultivar,  continued  flower- 
ing for  the  entire  growing  season.  The  newer,  higher-yielding  cultivar 
(Florunner)  ceased  flowering  6 weeks  before  harvest.  Florunner  flowered 
about  9 weeks. 

This  study  showed  that  the  effect  of  Kylar  on  flowering,  if  any, 
was  slight,  This  again  is  consistent  with  the  results  obtained  by 
Bockelee-Horvan  et  al.  (1975).  The  peak  flowering  was  delayed  for  about 
one  week  and  the  flower  production  per  plant  at  this  time  was  more  for 
the  45-day  treatments  (DR45  and  FRag)  compared  to  that  of  the  controls 
(DRg  and  FRg)  and  the  87-day  treatments  (DRs7  and  FRg?)  in  both  Dixie 
Runner  and  Florunner  cultivars  (Figs.  26  and  27). 

Pegging.  The  first  pegs  appeared  2 weeks  after  the  first  flower 
for  both  Dixie  Runner  and  Florunner  Cultivars.  All  of  the  treatments 
studied  had  sufficient  quantities  of  pegs  for  production  of  higher 
yields.  There  were  always  unfilled  pegs  available  even  at  harvest 
(Figs.  28  and  29).  The  peg-frequency  curves  for  the  two  peanut  culti- 
vars in  all  the  treatments  showed  an  increase  in  peg  count  up  to 
about  day  87.  After  this  time  the  peg  count  decreased  sharply.  This 
sharp  decline  was  thought  to  be  attributed  to  pegs  forming  new  pods. 

By  day  115  to  122  the  peg-frequency  curves  showed  sharp  increases  in 


DR -FLOWER  NUMBER 


U3Sl^nN 


FR  - FLOWER  NUMBER 


DAYS 


99 

peg  counts.  These  increases  were  attributed  to  a favorable  growing 
season  and  to  a stabilized  pod  count.  Smith  (1954)  stated  that  peanut 
had  no  abscission  layer  for  eliminating  untilled  pegs.  The  pod  count 
had  alrady  stabilized  on  day  94  for  Florunner  peanuts  and  day  101  for 

Pod  formation  and  pod  fill.  The  peanut  cultivars  began  producing 
pods  1 week  after  the  first  pegs  were  formed.  Dixie  Runner,  the 
oldest  lower-yielding  cultivar,  had  a steadily  Increasing  pod  count  up 
to  about  day  101  (Fig.  30).  At  day  101  the  pod  frequency  curve  plateaued 
at  approximately  39  pods  per  plant  for  DR(;,  91  pods  per  plant  for  DR45, 
and  68  pods  per  plant  for  DRgy  until  harvest.  The  seeds  began  to  fill 
about  day  73  (Tables  18.  19,  20).  The  effect  of  Kylar  on  pod  formation 
was  the  most  striking.  The  pod  number  increase  rate  was  35.0  and  28.0 
pods/m^  per  day  for  DR45  and  ORg;,  respectively,  compared  to  8.0  pods/ 
ni2/day  for  the  control,  DRg  (Table  32).  The  shelling  percentage  in- 
creased to  a maximum  of  86.6  for  the  control,  ORg,  and  68.5  for  DRgy. 
OR45,  which  had  the  highest  pod  number  increase  rate,  had  the  lowest 
shelling  percentage  of  61  at  harvest  (Tables  18,  19.  20,  32).  At 
harvest.  Dixie  Runner  had  an  average  pod  weight  of  0.74,  0.76,  and 
0.85  g/pod  for  OR45,  DRgy,  and  0R(;,  respectively.  These  findings  are 
consistent  with  the  statement  by  Brown  and  Ethredge  (1974)  that  there 
was  a trend  for  increases  in  the  number  of  pods  per  plant  by  Kylar 
in  Spanish  cultivars  In  all  3 years  and  in  runner  and  Virginia  types 
in  1970,  and  that  the  weight  per  100  pods  was  reduced  by  kylar  in  the 
Spanish  cultivars  in  1972. 

Florunner,  the  new  higher-yielding  cultivar,  also  had  a steadily 
increasing  pod  count  up  to  about  day  94  (Fig.  31).  Florunner  reached 
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pod  count  stability  by  day  94.  A pod  count  of  approximately  66  pods 
per  plant  was  maintained  for  a11  treatments  from  day  94  to  harvest. 

Kylar  had  no  effects  on  pod  formation  in  Florunner  cultlvar.  The  pod 
number  Increase  rate  was  21.3,  21.7,  and  22.8  pods/m^/day  for  FR45, 

FR(;,  and  FRg;,  respectively  (Table  32).  These  differences  were  not 
significant.  The  shelling  percentage  increased  to  a maximum  of  86, 

86.2.  and  87  for  FRg;,  FR45.  and  FR^.  respectively,  at  harvest. 

Florunner  had  an  average  pod  weight  of  0.99,  1.0,  1.04  g/pod  for  FRf,  J 
FRag,  and  FRg;,  respectively,  at  harvest. 

Stem  length.  In  Dixie  Runner  cultivar,  both  the  main-stem  (Fig. 

32)  and  the  length  of  the  first  eight  longest  cotyledonary  branches 
(Fig.  34)  showed  higher  maxinnjm  values  in  control  than  in  Kylar-treated 
peanuts.  The  lower  values  were  mainly  attributed  to  the  effect  of  <ylar 
on  the  vegetative  growth.  80th  main-stem  and  cotyledonary  branches 
continued  to  grow  throughout  the  season.  The  DR45  and  DRs7  treatments 
indicated  shorter  main-stems  and  shorter  branches  as  compared  to  con- 
trol treatments.  The  most  consistent  effect  of  liylar  was  a reduction 
of  plant  height.  The  percentage  of  reduction  in  main-stem  and  branches 
for  DR4S  and  DR37  as  compared  to  DRg  is  presented  in  Table  24.  This  is 
consistent  with  the  results  obtained  by  Brittain  (1967),  Baumann  and 
Norden  (1971a),  and  Brown  and  Ethredge  (1974). 

In  Florunner  cultivars,  the  main-stem  length  (Fig.  33)  showed 
higher  values  In  control  than  in  ilylar-treated  peanuts.  This  Indicates 
that  Kylar  had  an  effect,  even  though  slight,  on  the  main-stem  elonga- 
tion. Plants  from  the  FR45  and  FRgy  treatments  (Fig.  33)  showed 
shorter  main  stems  as  cctnpared  to  the  FRg.  The  length  of  the  first 
eight  cotyledonary  branches  (Fig.  35)  had  not  been  a 


iffected  by  <ylar. 
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Fig.  34.  Average  lengtii  of  tiie  eight  longest  Oranches  of  Dixie 
Runner  treatments,  measured  weekly  during  the  1979 
growing  season. 
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The  elongation  of  bothmain-stems  and  cotyledonary  branches  stopped  and 
reached  a plateau  from  day  101  to  harvest  136  days  after  planting 
(F1g,  35).  The  percent  of  reduction  in  Dixie  Runner  and  Florgnner 
(Table  24)  indicated  that  Kylar  had  more  effect  on  Dixie  Runner  peanuts 
than  on  Florunner. 
growth  Analysis 

Growth  analyses  are  helpful  in  understanding  the  general  pattern 
of  plant  development.  The  growth  of  Dixie  Runner  followed  a sigmoid 
curve  (Figs.  36.  37,  38).  The  early  geometric  phase  covered  the  first 
7 weeks.  It  was  characterited  by  the  accumulation  of  dry  matter  in 
the  vegetative  components.  The  largest  component  in  terms  of  dry 
weight  during  this  phase  was  the  leaf  (Tables  18,  19,  20).  The  leaves 
of  the  plant  comprise  as  much  as  50.0,  50.5,  and  50.0*  for  DRc,  DR45, 
and  DRg7,  respectively,  of  the  total  plant  dry  weight  during  this 
phase.  The  roots  initially  constituted  11.9,  11.0,  and  11.9*  of  the 
dry  weight  for  ORj,  DR45,  and  DRe?.  respectively,  but  rapidly  decreased 
to  1.03  for  ORg,  0.9  for  DR45.  and  1.1*  for  0937  by  the  end  of  the 
early  geometric  phase.  The  stem  component  of  ORg.  OR45.  and  DRg?  was 
38.0,  38.0.  and  38.0*.  respectively,  of  the  plant  at  the  first  sampling 
period  and  increased  throughout  this  phase  (Tables  25.  26,  27), 

The  linear  growth  phase  began  around  day  59  and  continued  for  approx- 
imately 10  weeks.  The  crop-growth  rate  from  day  69  to  day  94  was  164.0 
kg/ha/day  for  DRg.  180.0  kg/ha/day  for  DR45.  and  163.8  kg/ha/day  for 
DR87  (Tables  31  and  33).  The  eguation  for  this  relationship  for  DRg 
is  y = -6704  + 164. Ox  with  a coefficient  of  determination  (r^)  of  0.94 
and  a standard  error  the  slope  estimate  of  20  kg/ha/day.  The  equation 
for  DR45  is  y = -8041  ♦ 180. Ox  with  a coefficient  of  determination  (r2) 


nn 

of  0.99  and  a standard  error  of  the  slope  estimate  of  7 hg/ha/day.  The 
equation  for  DRg;  is  y ® -6672  * 164, Ox  with  a coefficient  of  determina- 
tion (r^)  of  0.94  and  a standard  error  of  the  slope  estimate  of  27 
kg/ha/day.  This  period  from  day  59  to  day  94  was  during  the  linear 
growth  pahse  and  3 weeks  after  seed  development  began.  These  growth 
rates  may  be  used  to  estimate  the  amount  of  photosynthesis  available 
for  crop  growth.  During  this  period  the  canopy  was  not  greatly  affected 

After  day  73.  the  seeds  of  Dixie  Runner  began  to  fill  and  the 
development  of  the  plants  began  to  shift  from  total  vegetative  growth 
to  partial  reproductive  growth  (Tables  18,  19.  20).  As  the  pod  count 
increased  and  the  plants  partitioned  more  of  the  available  photosynthate 
into  the  reproductive  component,  the  vegetative  components  began  to 
decrease  in  rate  of  growth  due  to  lack  of  photosynthate. 

In  the  ORg  treatment,  the  reduction  in  photosynthate  available  for 
vegetative  growth  was  demonstrated  by  the  flower-count  decline  which 
began  after  day  73  (Fig.  26).  The  LAI  plateaued  by  this  time  (Fig.  22). 
The  leaf  dry  weight  plateaued  by  day  87  (Table  18).  The  pod  count 
stabilized  at  approximately  39  pods  per  plant  by  day  101  (Fig.  30). 

The  stem  elongation  slowed  (Fig.  34)  and  the  stem  dry  weight  stopped 
increasing  (Table  T8)  by  day  115.  The  total  biomass  curve  slowed  in 
rate  of  increase  about  day  94  (Fig.  36).  The  total  biomass  growth 
rate  decreased  due  to  leaf  loss  and  also  because  more  photosynthate  is 
required  in  the  production  of  dry  matter  in  the  seed  than  in  the 
vegetative  portion  as  a result  of  the  higher  percentage  of  oil  and 
protein  in  the  seed. 
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The  final  growth  phase  covers  the  last  3 weeks  before  harvest. 

This  phase  was  characterized  by  a reduction  in  the  total  biomass  of 
the  plarts  (Fig.  36).  During  this  phase  the  LAI  decreased  (Fig,  36). 

The  leaf  and  stem  dry  weights  also  decreased  (Table  18).  The  pod-growth 
rate,  however,  continued  to  increase  at  a linear  rate  until  harvest 
(Fig.  36). 

The  pod-growth  rate  of  DRc  calculated  from  day  73  to  day  108  was 
45.7  kg/ha/day  (Tables  31  and  33).  The  equation  for  this  relationship 
is  y = -.3348  ♦ 45. 7x  with  a coefficient  of  determination  of  0.876  and 
a standard  error  of  the  slope  estimate  of  16  kg/ha/day.  The  final  yield 
was  3758  kg/ha/day.  the  lowest  of  all  the  treatments  studied  (Table  31). 

In  the  DR45  treatment,  the  reduction  in  photosynthate  available 
for  vegetative  growth  was  demonstrated  by  the  flower  count  decline  which 
began  after  day  73  (Fig.  26).  The  LAI  plateaued  by  this  time  and 
increased  sharply  to  9.9  by  day  94  (Fig.  23)  and  plateaued  again  for  5 
weeks.  At  day  122  from  planting  the  LAI  decreased  slowly  until  har- 
vest. The  leaf  dry  weight  decreased  after  day  122  (Table  19).  The 
stem  elongation  slowed  (Fig.  38)  and  the  stem  dry  weight  increase 
slowed  (Table  19).  The  pod  count  stabilized  at  approximately  91  pods 
per  plant  by  day  101  after  planting  (Fig.  30).  The  total  bionass-growth 
rate  decreased  due  to  plant  senescence  leaf  loss  and  the  fact  that 
more  photosynthate  is  required  in  the  production  of  dry  matter  in  the 
seed  than  in  the  vegetative  portion  as  a result  of  the  higher  percentage 
of  oil  and  protein  in  the  seed. 

The  final  growth  phase  covers  the  last  week  (Fig.  37).  This 
phase  was  characterized  by  a decrease  in  the  vegetative  components.  The 
pod-growth  rate  continued  to  Increase  at  a linear  rate  until  harvest 
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of  0.99  ana  a standard  error  of  the  slope  estfisate  of  7 kg/ha/day.  The 
equation  for  DRs;  is  y = -6673  + 164.0*  with  a coefficient  of  determina- 
tion (r^)  of  0.94  and  a standard  error  of  the  slope  estimate  of  37 
kg/ha/day.  This  period  from  day  59  to  day  94  was  during  the  linear 
growth  pahse  and  3 weeks  after  seed  development  began.  These  growth 
rates  may  be  used  to  estimate  the  amount  of  photosynthesis  available 
for  crop  growth.  During  this  period  the  canopy  was  not  greatly  affected 
by  insect  attack  or  disease. 

After  day  73,  the  seeds  of  Dixie  Runner  began  to  fill  and  the 
development  of  the  plants  began  to  shift  from  total  vegetative  growth 
to  partial  reproductive  growth  (Tables  IS,  19,  20).  As  the  pod  count 
Increased  and  the  plants  partitioned  more  of  the  available  photosynthate 
Into  the  reproductive  component,  the  vegetative  components  began  to 
decrease  in  rate  of  growth  due  to  lack  of  photosynthate. 

In  the  DRc  treatment,  the  reduction  in  photosynthate  available  for 
vegetative  growth  was  demonstrated  by  the  flower-count  decline  which 
began  after  day  73  (Fig.  26).  The  LAI  plateaued  by  this  time  (Fig.  22). 
The  leaf  dry  weight  plateaued  by  day  S7  (Table  18).  The  pod  count 
stabilized  at  approximately  39  pods  per  plant  by  day  101  (Fig.  30). 

The  stem  elongation  slowed  (Fig.  34)  and  the  stem  dry  weight  stopped 
increasing  (Table  18)  by  day  115.  The  total  biomass  curve  slowed  1n 
rate  of  increase  about  day  94  (Fig.  36).  The  total  biomass  growth 
rate  decreased  due  to  leaf  loss  and  also  because  more  photosynthate  Is 
required  In  the  production  of  dry  matter  In  the  seed  than  In  the 
vegetative  portion  as  a result  of  the  higher  percentage  of  oil  and 
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The  final  growth  phase  covers  the  last  3 weeks  before  harvest. 

This  phase  was  characteriied  b>  a reduction  in  the  total  bicnass  of 
the  plants  (Fig,  36).  During  this  phase  the  LAI  decreased  (Fig.  36). 

The  leaf  and  stem  dry  weights  also  decreased  (Table  18).  The  pod-growth 
rate,  however,  cohtinued  to  increase  at  a linear  rate  until  harvest 
(Fig.  36). 

The  pod-growth  rate  of  DR(;  calculated  from  day  73  to  day  108  was 
45.7  kg/ha/day  (Tables  31  and  33).  The  equation  for  this  relationship 
is  y = -.3348  45. 7x  with  a coefficient  of  determination  of  0.976  and 

a standard  error  of  the  slope  estimate  of  16  kg/ha/day.  The  final  yield 
was  3758  kg/ha/day,  the  lowest  of  all  the  treatments  studied  (Table  31). 

In  the  DR45  treatment,  the  reduction  in  photosynthate  available 
for  vegetative  growth  was  demonstrated  by  the  flower  count  decline  which 
began  after  day  73  (Fig.  26).  The  LAI  plateaued  by  this  time  and 
increased  sharply  to  9.9  by  day  94  (Fig.  23)  and  plateaued  again  for  5 
weeks.  Ac  day  122  from  planting  the  LAI  decreased  slowly  until  har- 
vest. The  leaf  dry  weight  decreased  after  day  122  (Table  19).  The 
stem  elongation  slowed  (Fig,  38)  and  the  stem  dry  weight  increase 
slowed  (Table  19).  The  pod  count  stabilized  at  approximately  91  pods 
per  plant  by  day  101  after  planting  (Fig.  30).  The  total  biomass-growth 
rate  decreased  due  to  plant  senescence  leaf  loss  and  the  fact  that 
more  photosynthate  is  required  in  the  production  of  dry  matter  in  the 
seed  than  in  the  vegetative  portion  as  a result  of  the  higher  percentage 
of  oil  and  protein  in  the  seed. 

The  final  growth  phase  covers  the  last  week  (Fig.  37),  This 
phase  was  characterized  by  a decrease  In  the  vegetative  components.  The 
pod-growth  rate  continued  to  increase  at  a linear  rate  until  harvest 


(Fig.  37). 
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Table  18.  Average  weekly  dry  weight  of  components  of  Dixie  Runner  (DRc) 
peanuts  during  the  1979  growing  season. 


Day  Total  Leaf  Stem  Root  Pod  Seed  Shelling 


31  1.8 
38  8.3 
45  7.6 
52  15.8 
59  32.9 
66  48.7 
73  57.9 
80  50.7 
87  86.3 
94  90.0 
101  80.1 
108  124.7 
115  86.3 
122  97.6 
129  96.4 
136  104.9 


3.3 

4.3 

8.1 


23.6 

25.9 

22.8 

33.8 

34.2 

29.1 


25.8 
29.5 

22.8 
13.8 


2.4  0.6 

3.2  0.1 

7.2  0.4 

16.4  0.6 

24.6  0.2 

29.5  0.9 

25.4  0.7 

41.4  0.8 

43.5  1.2 


57.5  0.9 
37.8  0.6 
38.1  0.5 
35.7  0.9 

33.6  1.1 


32 

41 


46 

65 

66 
81 
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Table  19.  Average  weekly  dry  weight  of  components  of  Di«le  Runner 
(DR45)  peanuts  during  the  1979  growing  season. 


Day  Total  Leaf  Stem  Root  Pod  Seed  Shelling 
g X 


31  1.3  0.9 

38  6.3  3.2 

45  7.6  4.3 

52  10.2  5.3 

59  18.7  9.2 

66  3S.1  13.9 

73  49.6  23.4 

80  59.4  28.3 

87  59.5  25.3 

94  105.8  45.3 

10!  75.8  25.7 

108  174.6  62.6 

115  149.1  45.3 

122  177.1  56.2 

129  155.2  30.8 

136  157.8  23.6 


2.3  0.6 

3.2  0.6 


18.9  0.5 

23.2  1.0 

27.0  1.2 

21.7  1.5 

26.1  0.8 

63.5  2.2 

54.5  0.8 

58.1  1.3 

56.8  1.3 

63.3  1.5 


1.9  0.1 

2.7  0.8 

10.9  5.6 

17.6  6.2 


46.2 
48.5 

61.4 

66.2 

69.4 


28.5 

26.5 

33.3 
38.9 

43.3 


51 

36 

39 

61 

54 

64 

69 

61 


Table  20.  Average  weekly  dry  weight  of  componentsof  Dixie  Runner  (DRg?) 
during  the  1979  growing  season. 


Day  Total  Leaf  Stem 


31  1.8  0.9  0.7 

38  6.2  3.2  2.4 

45  7.6  4.3  3.1 

52  16.8  8.1  7.2 

59  32.9  15.9  16.4 

66  48.6  23.6  24.6 

73  57.9  25.9  29.5 

30  50.6  22.8  25.4 

87  84.2  33.8  41.4 

94  87.5  34.5  36.4 

101  125.3  58.7  47.9 

108  111.5  41.4  42.3 

115  134.2  42.1  50.9 

122  121.8  32.8  38.5 

129  123.4  25.8  63.3 

136  136.8  21.4  57.7 


Root  Pod  Seed  Shelling 


15.3 

17.6 

26.4 

40.6 

49.7 
52.9 
56.1 


31 


22 

35 

54 

57 

58 
64 
68 
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The  pod-growth  rate  calculated  from  day  73  to  day  108  was  9i.2 
kg/ha/day  {Tables  31  and  33).  The  equation  for  this  relatfooship  Is 
y = -6565.87  ♦ M.2«  with  a coefficient  of  determination  of  0.38  and  a 
standard  error  of  the  slope  estimate  of  11  kg/ha/day.  The  final  yield 
was  5310  kg/ha/day,  comparable  to  that  of  Florunner  control. 

in  DRgy  treatment,  the  reduction  In  photosynthate  available  for 
vegetative  growth  was  demonstrated  by  the  flower-count  decline  which 
began  after  day  73  (Fig.  26).  The  Lfll  plateaued  by  this  time  but 
increased  to  8.1  by  day  94  (Fig,  23)  and  plateaued  again  for  5 weeks. 

At  day  122  afUr  planting,  the  LAI  decreased  slowly  to  4.4  at  harvest. 
The  leaf  dry  weight  decreased  after  day  122  (Table  19).  The  stem 
elongation  slowed  (Fig.  34)  and  the  stem  dry  weight  increase  slowed 
(Table  19).  The  pod  count  stabilized  at  approxinately  91  pods  per 
plant  by  day  1Q1  (Fig.  30). 

The  total  biomass  curve  slowed  in  rate  of  increase  about  day  101 
(Fig,  38).  The  total  biomass-growth  rate  decreased  due  to  leaf  loss 
and  also  because  more  photosynthate  Is  required  in  the  production  of 
dry  matter  in  the  seed  than  in  the  vegetative  portion  as  a result  of 
the  higher  percentage  of  oil  and  protein  in  the  seed. 

The  final  growth  phase  covered  the  lest  2 weeks  (Fig.  39).  This 
phase  was  characterized  by  a decrease  In  the  vegetative  components. 

The  pod-growth  rate  continued  to  increase  at  a linear  rate  until  harvest 
(Fig,  38). 

The  pod-qrowth  rate  calculated  from  day  73  to  day  108  was  75.6 
kg/ha/day  (Tables  31  and  33).  The  equation  for  this  relationship  was 
y • -5731  + 75. 6x  with  a coefficient  of  determination  of  0.93  and  a 
standard  error  of  the  slope  estimate  of  16  kg/ha/day.  The  final  yield 


kg/ha  (Table  31). 


(Figs.  39,  40. 


The  growth  of  Florumier  followed  a sigmoid  curve 
41).  The  early  geometric  phase  covered  approximately  the  first  7 weeks. 
The  dry  weight  percentage  followed  a similar  pattern  to  the  other  peanut 
cultivars  (Tables  28,  29.  30).  The  leaf  component  was  the  largest, 
reaching  59.91;  for  FRc  and  FR87,  and  for  FRag  57. OX  of  the  plant  dry 
weight.  The  root  percentage  was  initially  14. 3X  for  all  treatments 
(Tables  28,  29.  30)  then  decreased  with  time.  The  stem  component  was 
35.71  for  FRc  and  FRa?  (Tables  28  and  30)  and  35.3S  for  FR45  (Table  29) 
at  the  first  sampling  date  increased  to  45.8,  46.7,  and  471  for  FRgy, 

FR45.  and  FRq.  respectively,  by  the  end  of  the  geometric  growth  phase. 

The  linear  growth  phase  began  about  7 weeks  after  planting.  The 
crop-gnoHth  rate  from  69  to  day  94  was  179.2  kg/he/day  for  FRc.  179.0 
kg/ha/day  for  FR45,  and  179.3  kg/ha/day  for  FRgy  (Tables  31  and  33). 

The  equation  for  this  relationship  for  FRc  was  y = -7472.8  + 179. 29x 
with  a coefficient  of  determination  of  0.97  and  sUndard  error  of  the 
slope  estimate  of  13  kg/ha/day.  The  equation  for  the  relationship  for 
FR45  was  y = -7417.6  *•  179. OOx  with  a coefficient  of  determination  of 
(r^)  of  0.98  and  a standard  error  of  the  slope  estimate  of  12  kg/ha/day. 
The  equation  for  the  relationship  of  FRs?  was  y = -7474  ♦ 179. 31x  with 
a coefficient  of  determination  of  0.97  and  a standard  error  of  the 
slope  estimate  of  13  kg/ha/day.  The  period  from  day  50  to  day  94  was 
during  the  linear  growth  phase  and  2 weeks  after  significant  seed  develop- 
ment. All  Florunner  treatments  began  to  fill  seeds  about  day  66  (Tables 
21.  22,  23).  As  the  pod  count  increased  and  more  photosynthete  was 
partitioned  into  seed  filling,  less  was  available  for  vegetative  growth. 
Florunner  control  had  a much  higher  pod  yield  than  Dixie  Runner  control. 
The  increased  photosynthate  requirement  for  the  higheryield  meant  that 
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even  less  photosynthate  was  available  for  vegetative  growth.  This  was 
evident  in  the  canplete  cessation  of  flowering  about  day  94.  Also  stem 
elongation  ceased  by  about  day  101  (Fig.  35)  in  all  Florunner  treatments. 
The  stem  weight  for  Florunner  stopped  increasing  about  day  94  (Table 
21)  in  FAq,  day  108  in  treatments  FA45  and  FRa?  (Tables  22  and  23)  which 
might  be  delayed  by  the  effect  of  Kylar,  however  this  was  earlier  than 
Dixie  Runner.  The  LAI  began  to  decrease  2 weeks  earlier  in  Florunner, 
compared  to  the  older  cultivar.  The  LAI  was  below  that  required  for 
full  ground  cover  in  Fft^  at  harvest  whereas  FR45  had  an  LAI  of  3.6 
and  FRgy  had  3.D  (Fig.  23).  The  leaf  dry  weight  decreased  after  day 
122  (Table  19),  The  stem  elongation  slowed  (Fig,  34)  and  the  stem 
dry  weight  increase  slowed  (Table  19),  The  pod  count  stabilized  at 
approximately  91  pods  per  plant  by  day  101  (Fig.  30], 

The  total  biomass  curve  slowed  in  rate  of  increase  about  day  101 
(Fig.  38).  The  total  blanass-growth  rate  decreased  due  to  leaf  loss 
and  also  because  more  photosynthate  Is  required  in  the  production  of 
dry  matter  in  the  seed  than  in  the  vegetative  portion  as  a result  of 
the  higher  percentage  of  oil  and  protein  in  the  seed. 

The  final  growth  phase  covers  the  last  2 weeks  (Fig.  38).  This 
phase  was  characterized  by  a decrease  in  the  vegetative  components. 

The  pod-growth  rate  continued  to  increase  at  a linear  rate  until 
harvest  (Fig.  38), 

The  pod-growth  rate  calculated  from  day  73  to  day  108  was  75.6 
kg/ha/day  (Tables  31  and  33).  The  equation  for  this  relationship  was 
y = -5731  + 75. 6x  with  a coefficient  of  determination  of  0.93  and  a 
standard  error  of  the  slope  estimate  of  16  kg/ha/day.  The  final  yield 
was  4726  kg/ha  (Table  31). 
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Table  21.  Average  weekly  dry  weight  of  companerts  of  Florunoer  (FRc) 
peanuts  during  the  1979  growing  season. 


Day  Total  Leaf  Stem  Root  Pod  Seed  Shelling 


31 

38 

45 

S2 

59 

56 

73 


94 

101 

108 


1.9 
4.5 

7.9 

13.5 

23.6 

40.9 

55.2 

57.7 

91.9 
93.6 

94.8 


2.3 

4.8 

7.7 

11.1 

19.5 
21.0 
21.0 

22.6 
28.7 
23.3 


1.7  0.5 

3.0  0.2 

5.4  0.5 

12.0  0.3 

19.2  0.3 

22.1  0.7 

23.2  0.6 

26.3  0.6 

33.8  1.2 

29.4  0.6 

28.0  1.3 


115  70.0 
122  84.1 
129  87.1 
135  102.6 


15.5 

14.2 

14.1 


22.5 

17.3 

30.2 


50.8 

50.9 
57.2 


39.4 

49.7 


21 

36 

50 


62 

65 

70 

78 

87 
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Tattle  22.  Average  weekly  dry  weight  of  conponents  of  Florunner  (FR45) 
during  the  1979  growing  season. 


Day  Total  Leaf  Stein  Root  Pod  Seed  Shelling 


31  1.9  0.9 
38  4.5  2.3 
45  7.9  4.8 
52  12.7  6.8 
59  24.1  10.7 
66  29.7  13.1 
73  43.1  15.8 
80  61.7  23.7 
87  75.0  21.1 
94  60.5  24.2 
01  73.4  18.2 
03  103.2  25.1 
15  74.4  14.9 
22  79.3  19.4 
29  100.9  21.1 
36  124.9  17.5 


0.7  0.3 

1.7  0.5 

3.0  0.2 

5.2  0.6 

12.8  0.4 

13.9  0.3 

15.9  0.9 

25.8  0.6 

37.5  0.8 

17.5  0.6 

18.7  0.3 

29.1  1.5 

22.0  0.5 

13.8  0.5 

16.6  1.2 

36.9  1.2 


2.4 

10.4 

11.7 
15.6 
18.0 
26.1 

47.3 

36.8 

45.5 

61.9 

69.3 


45.8 

59.7 


16 

25 

35 


64 

54 

63 

68 

70 

74 

86 
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Table  23.  Average  weekly  dry  weight  of  components  of  Florunner  (FRa?) 
peanuts  during  the  1979  growing  season. 


Day  Total  Leaf  Stem 


31  1.9  0.9  0.6 

38  4.5  2.3  1.7 

45  7.9  4.8  3.0 

52  13.6  7.7  5.4 

59  23.6  n.l  12.0 

66  40.9  19.5  19.2 

73  48.3  21.0  22.1 

80  55.2  21.0  23.2 

87  67.7  22.6  28.3 

94  91.4  40.6  28.6 

101  73.7  22.1  24.5 

108  118.2  38.1  31.4 

115  82.5  21.2  24.3 

122  63.3  14.2  8.4 

129  80.4  14.7  14.5 

136  115.6  15.9  31.0 


0.3  0.2 

0.3  1.8 

0.7  4.4 

0.6  10.2 

0.6  16.2 

0.4  21.7 

0.4  26.7 

1.4  47.3 

0.2  36.8 

0.4  40.8 

1.2  50.9 

1.1  67.4 


Seed  Shelling 


36 

50 

59 

63 

62 


22.8 

36.8 


56 

72 

85 
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Day 

31 

28 

45 

52 

59 

73 

SO 

87 

101 

108 

115 

122 

136 


Root,  stem,  leaf,  and  pod  dry  weight  percentages  for 
Dixie  Runner  (DRc)  peanuts  during  the  1979  growing 


- Proportion  of  total  weight,  * 


Bay 

31 

3S 

45 

52 

59 

66 

73 

37 

94 

101 

122 

129 

136 
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Root,  Stem,  leaf,  and  pod  dry  weight  percentages  for 
Dixie  Runner  (DR45)  peanuts  during  the  1979  growing 


Root  Stan  Leaf 

Proportion  of  total  weight,  1 

11.0  38.0  50.5 

10.0  37.9  51.8 

7.0  41.4  56.9 

2.3  45.3  52.2 

1.3  47.9  49.2 

1.6  49.8  49.7 

2.2  46.7  47.2 

2.0  45.5  47.8 

2.6  36.5  42.6 

1.4  38.1  42.8 

1.1  34.4  34.0 

1.2  36.4  35.9 

0.5  36.5  30.4 

0.7  32.8  31.7 

0.8  36.6  19.8 

0.9  40.1  14.9 


31 

45 

52 

59 

65 

73 

87 

108 

115 

122 

129 
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Root,  Stem,  leaf,  and  pod  dry  weight  percentages  for 
Dixie  Runner  (DRgy)  peanuts  during  the  1979  growing 


Root  Stem  Leaf 

Proportion  of  total  weight, 

11.91  38.0  50.0 

10.0  37.9  51.6 

1.0  41.4  57.0 

2.0  45.5  51.5 

2.0  49.7  48.3 

0.5  50.5  48.5 

2.0  51.0  44.7 

1.5  50.2  45.0 

1.0  49.1  40.1 

1.3  41.6  39.5 

0.7  38.2  46.8 

1.2  37.9  37.1 

0.3  37.9  31.4 

0.6  31.6  26.8 

1.1  51.2  20.8 

1.1  42.2 15.6 
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The  growth  of  Florunner  fallowed  a siginoid  curve  (Figs.  39,  4Q, 
41).  The  early  geometric  phase  covered  approximately  the  first  7 
weeks.  The  dry  weight  percentage  followed  a similar  pattern  to  the 
other  peanut  cultivars  [Tables  28,  29.  30).  The  leaf  component  was 
the  largest,  reaching  59.95  for  FRg  and  FRgy.  and  for  FR45  57.05  of 
the  plant  dry  weight.  The  root  percentage  was  initially  14.35  for 
all  treatments  (Tables  28,  29,  30),  then  decreased  with  time.  The 
stem  component  was  35.75  for  FRq  and  FRgy  (Tables  23  and  30)  and 
35.35  for  FR45  (Table  29)  at  the  first  sampling  date  increased  to 
45.8.  46.7,  and  475  for  FRg7.  FR45,  and  FRq.  respectively,  by  the 
end  of  the  geometric  phase. 

The  pod-growth  rate  calculated  from  day  73  to  day  108  was  90.3 
kg/ha/day  for  FR^  (Tables  31  and  33).  The  equation  for  this  relation- 
ship was  y = -6025.87  * 90. 3x  with  a coefficient  of  determination  (r2) 
of  0.99  and  a standard  error  of  the  slope  estimate  of  11  kg/ha/day. 

The  final  yield  was  5051  kg/ha  (Table  36).  The  pod-growth  rate  for 
FR45  was  83.1  kg/ha  (Tables  31  and  33).  The  equation  for  this  rela- 
tionship was  y = -5301.48  + 83. lx  with  a coefficient  of  determination 
of  0.96  and  a standard  error  of  the  slope  estimate  of  13  kg/ha/day. 
Plants  from  the  FRgy  treatment  also  had  a pod  growth  rate  of  90.1 
kg/ha/day  (Tables  31  and  33).  The  equation  for  this  relationship  was 
y ■ -6012.76  + 90. lx  with  a coefficient  of  determination  of  0.97  and 
a standard  error  of  the  slope  estimate  of  11  kg/ha/day.  Florunner45 

The  fruit  development  became  a significant  factor  at  about  the 
73rd  day  after  planting.  In  the  evaluation  of  the  pod  number  data, 
it  should  be  kept  1n  mind  that  the  basic  concept  was  that  the  crop- 


31 

38 

4S 

S3 

59 

66 

73 

80 

87 

94 

101 

103 

115 

123 

139 

136 
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Root,  stsm,  leaf,  and  pod  dry  weight  percentages  for 
Florunner  (FRj)  peanuts  during  the  1979  growing  season. 


Root  Stem  Leaf 

Proportion  of  total  weight, 

14.3  35.7  49.7 

11.3  37.9  50.8 

2.4  37.7  59.9 

3.5  39.8  56.6 

1.2  50.7  47.0 

0.7  47.0  47.8 

1.4  45.8  43.5 

1.2  42.0  33.2 

0.9  41.7  33.3 

1.2  36.7  31.1 

0.6  31.3  30.2 

1.4  29.5  24.5 

0.2  32.1  18.2 

0.6  20.6  18.3 

1.4  23.7  16.3 

1.1  29.4  13.7 


44.4 

49.3 

60.3 

58.4 
55.7 


Day 

31 

38 

45 

S2 

59 

66 

73 

80 

B7 

94 

101 

108 

115 

122 

129 

136 
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Root,  stefi,  leaf,  and  pod  dry  weight  percentages 
for  Florunner  (FR45)  peanuts  during  the  1979 
growing  season. 


Pod 


8.1 

24.1 

18.9 

20.7 

29.8 
35.6 

45.8 
49.5 

57.3 

61.3 

55.4 


Day 

31 

38 

45 

52 

59 

55 

73 

80 

87 

94 

101 

115 

122 

129 

136 
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Root,  stem,  leaf,  anS  pod  dry  weight  percentages 
for  Florunner  (FR37)  peanuts  during  the  1979 
growing  season. 


Stem  Leaf  Pod 

Proportion  of  total  weight,  H 

35.7  49.7 

37.9  60.8 

37.7  59.9 

39.3  55.6 

50.7  47.0  0.1 

45.8  47,8  4.7 

42.0  43.5  9.2 

41.7  38.2  18.4 

36.7  33.3  23.9 

31.2  44.3  23.7 

33.2  29.9  36.2 

26.5  32.2  40.0 

29.4  25.6  44.6 

13.3  22.5  64.4 

18.1  18.2  63.3 

26.8  13.7  58.3 
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Table  32.  Pod  number  increase  rate,  average  pod  weight,  filling  period, 
and  shelling  percentage  for  Dixie  Runner  and  Florunner  when 
Kylar  was  applied  at  different  growth  stages  in  1979. 


Treatments  Pod  number^ 
no/n2/day 

Dixie  Runner 

DRt  8. 3 

DR45  36.3 

ORg?  20-9 

Florunner 

FRc  21.7 

FR45  21.3 

FR87 22-8 


Average  pod  Filling  Shelling 
weight  period  percentage 

g days  X 

0.76  31  06.6 
0.74  57  61.0 
0.85  63  68.5 

0.99  66  87.0 
1.00  64  86.2 
1.04  55  86^^ 
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growth  rate  1i  rot  substantially  affected  by  suppressing  the  vegetative 
growth.  The  data  for  the  crop-growth  rates  in  Tables  31  and  33  support 
this  concept.  Crop-growth  rates  did  not  differ  significantly  between 
and  within  cultivars. 

The  Kylar-treated  Dixie  Runner  (OR45  and  DRgy)  showed  a linear 
increase  in  pod  number  from  day  59  to  101  (Fig.  30)  then  stabilized 
until  harvest.  Data  for  the  Dixie  Runner  control  (ORg)  produced  a 
linear  increase  in  pod  number  from  day  59  to  94  only  (Fig.  30)  and 
stabilized  until  harvest.  The  pod-growth  rate  and  the  total  pod  number 
in  the  Dixie  Runner  control  seemed  to  be  sufficient  to  utilize  all  the 
photosynthate  partitioned  for  reproductive  growth,  thus,  a stable  pod 
number  was  established  at  this  time, 

Dixie  Runner  initially  has  a lower  pod-growth  rate  (Table  31); 
if  the  vegetative  growth  is  suppressed,  the  surplus  photosynthate  will 
be  available  which  will  enable  the  plant  to  set  more  pods.  The  data 
showed  that  this  was  indeed  the  case  where  vegetative  growth  was 
suppressed  by  the  application  of  Kylar. 

The  period  between  establishment  of  a closed  leaf  canopy  and  the 
beginning  of  the  filling  period  was  used  to  determine  the  crop-growth 
rate.  Figs.  36,  37.  38,  39,  40,  and  41  showed  the  rate  of  accumula- 
tion of  dry  weight  for  each  treatment  within  the  two  cultivars.  By 
inspection  of  these  data  it  is  obvious  that  from  day  59  after  planting 
to  about  day  94,  while  growth  was  essentially  linear,  crop-growth 
rates  did  not  differ  significantly  among  the  peanut  cuUivar  treatments. 

The  method  used  to  estimate  the  crop-growth  rate  was  to  fit  a 
linear  regression  to  the  dry-weight  data  for  each  of  the  treatments  for 
the  period  of  linear  growth.  The  regression  equations  for  each  treatmen 


Table  33.  All  treatments 


irly  constant 


from  canopy  closure,  day  59  until  the  94th  day  after  planting.  The 
calculated  crop-grovrth  rate,  along  with  the  coefficient  of  determina- 
tion (r2)  and  the  SEE  are  in  Tables  31  and  33. 

The  insignificantly  higher  crop-growth  rates  for  the  45  day, 
Kylar-treated  Dixie  Runner  and  for  all  Florunner  treatments  are  in 
agreement  with  work  by  Bhagsari  and  Brown  (1976)  who  found  Florunner 
to  have  a higher  rate  of  leaf  photosynthesis  than  any  other  cultivar 
of  peanuts  tested.  This  was  Indeed  the  case  in  45  day.  Kylar- treated 
Dixie  Runner  where  Kylar  was  applied  at  constant  intervals  from  flower- 
ing until  maturity  phase.  As  mentioned  above,  the  leaves  of  peanuts 
treated  with  Kylar  appeared  greener  than  controls.  Along  with  this 
color  the  leaves  became  thicker  (Fig.  24).  In  this  study  no  measure- 
ments of  phfltosynthetic  rates  were  taken;  however,  consistent  works, 
in  agreement  with  these  facts,  have  been  reported  by  Brittain  (1967) 
who  found  that  leaves  of  peanut  plants  treated  with  Kylar  appeared 
greener  and  contained  a higher  concentration  of  chlorophyll  than 
controls,  that  rates  of  net  CO?  assimilation  were  increased  by  Kylar 
treatment  when  the  plants  were  densely  spaced,  and  by  Perry  (1972)  who 
noted  similar  dark  greening  of  peanut  plants  when  treated  with  Kylar; 
just  as  the  plant  normally  began  to  lose  some  of  its  lush  green  color, 
he  postulated  that  the  color  effect  is  apparently  caused  by  an  increase 
in  chlorophyll,  which  could  make  the  plant  more  efficient  in  inUrrupt- 
ing  and  using  the  sun's  energy. 

Partitioning  of  Assimilates 

Partitioning  is  a day-to-day  process  that  was  not  measured  directly 
but  which  was  estimated  by  comparing  reproductive  and  vegetative  growth. 
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Partitioning  was  defined  by  Duncan  et  al.  (19f8)  the  division  of 
recent  assimilate  between  reproductive  and  vegetative  plant  parts. 

They  estimated  less  than  501  of  recent  assimilates  were  being  used  for 
fruit  growth  at  the  end  of  the  fruit-loading  period  for  the  lower- 
yielding  peanut  cultivar,  while  for  the  higher-yielding  peanut  cultivar, 
about  90S  of  recent  assimilates  were  being  used  for  fruit  growth  as  the 
plant  completed  its  fruit  loading.  The  partitioning  factors  for  all 
treatments  are  shown  in  Table  31. 

The  DR45  treatment  had  the  highest  partitioning  factor  of  86. 4S 
followed  by  FBc  and  FRg?  treatments  with  83.10  and  82.941,  respectively. 
There  were  no  significant  differences  between  the  two  treatments  in 
partitioning  assimilates  to  reproductive  parts.  There  were  also  no 
significant  differences  between  FII45  and  DRa?  treatments  with  77.8 
and  76.11.  respectively.  The  DRc  treatment,  Dixie  Runner  control,  had 
45.91,  the  lowest  partitioning  factor  among  all  treatments. 

The  leaf  canopies  of  all  peanut  cultivars  remained  in  good  condi- 
tion with  LAI'S  above  3.0  until  well  into  their  filling  period  (Figs. 

22  and  23).  Therefore,  the  rates  of  net  photosynthesis  per  unit  of 
land  area  remained  nearly  constant  at  the  values  calculated  for  the 
period  from  the  day  59  to  94.  In  this  study  the  rate  of  increase 
in  pod  number  varied  between  and  within  cultivars  (Table  32).  The 
linear  addition  of  new  pods  was  uninterrupted  until  the  final  number 
of  pods  was  attained  (Figs.  30  and  31). 

The  partitioning  factor  is  a ratio  of  the  amount  of  photosynthesis 
partitioned  to  the  yield  component  of  the  crop  divided  by  the  total 
amount  of  photosynthate  available  for  the  crop  growth.  It  can  be 
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protein  1n  the  seed  divided  by  the  crop-growth  rate.  The  correction 
factor  of  1.65  as  calculated  by  NcGraw  (1977)  was  used. 

Filling  Period 

The  duration  of  the  filling  period  here  was  set  by  the  capacity  | ^ 
of  the  pod,  which  reaches  its  full  size  while  the  ovules  within  are  ; 
still  small,  and  by  the  nearly  constant  growth  rate  of  the  ovule. 

When  the  growing  ovule  gets  large  enough  to  fill  completely  the  rela- 
tively inelastic  pod,  growth  must  cease  (Duncan  et  a].,  1978). 

Duncan  et  al.  (1978)  stated  that  one  determinant  of  the  length 
of  the  filling  period  of  an  individual  pod  is  the  relationship  between 
pod  capacity  and  ovule-growth  rate.  In  Dixie  Runner  cultivar,  there 
were  no  positive  correlations  between  yield  and  the  length  of  filling 
period  (Table  38).  The  DRg  treatment,  the  lowest  yielding  treatment, 
had  81  days,  the  longest  filling  period.  The  DR45  treatment,  the  highest 
yielding,  had  the  shortest  filling  period  of  67  days.  Treatment  DRg?. 
the  third  in  terms  of  yield,  had  63  days  filling  period.  In  Florunner, 
however,  the  yield  and  duration  of  filling  period  were  positively  cor- 
related (Table  33).  The  highest  yielding  treatment,  FR45,  had  the 
longest  filling  period  of  64  days,  followed  by  the  FRc  treatment  with 
56  days;  the  lowest-yielding  treatment,  FRg;.  had  the  shortest  filling 
period  of  55  days. 

Shellino  Percentages 

The  shelling  percentages  for  the  different  treatments  ere  shown  in 
Table  33.  There  were  no  significant  differences  among  the  Florunner 
treatments.  In  Dixie  Runner  treatments,  however,  there  existed  a wide 
range  between  the  control  and  the  Kylar-treated  plants  (Table  33). 

There  were  no  significant  differences  between  Dixie  Runner  control  and 
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the  overell  Florunner  treatments.  In  both  Florunner  and  Dixie  Runner, 
the  treatment  controls  had  values  of  shelling  percentage  of  86.6  and 
87. OS  for  DRc  and  FRc,  respectively.  The  treatment  DRas  had  the  lowest 
value  of  61. OJ  for  shelling  percentage.  The  very  high  shelling  percentages 
for  DRc  and  ORg?  treatments  were  due  to  moisture  Intake  by  the  seeds 
before  weighing. 

The  average  weights  of  a single  pod  for  all  treatments  are  shown 
In  Table  32.  The  DR45  treatment  had  the  lowest  value  of  0.74  g/pod. 

Lower  shelling  percentage  and  lower  average  weights  of  a single  pod  for 
DR45  treatment  indicated  that  the  growing  ovule  had  not  beccme  large 
enough  to  fill  canpletely  the  pod. 

The  lohg  growing  season  in  1979  would  probably  permit  the  fruit 
of  the  DR45  treatment  to  reach  maturity  and  hence  achieve  its  full 
yield  potential  if  the  life  cycle  of  the  plants  had  not  been  shortened 
by  a severe  Cereospora  leaf  spot  attack  3 weeks  before  harvest. 

Yield  Aspects 

The  two  peanut  cultivars  initially  differed  significantly  in  pod 
yield  (Table  31).  The  lowest  yielding  was  Dixie  Runner  control  (DRc). 

It  yielded  3760  kg/ha.  The  87-day  Kylar-treated  Dixie  Runner  (DRgy) 
the  next  treatment  in  terms  of  lower  yield,  yielded  26X  more  pods  than 
Dixie  Runner  control.  The  DR87  treatment  had  a pod  yield  of  4730  kg/ha 
followed  by  the  87-day  Kylar-treated  Florunner  with  4940  kg/ha  which 
count  for  6%  more  pod  yield  than  DRg?  and  321  more  than  DRc.  The 
Florunner  control  (FRc),  the  fourth  in  terms  of  lower  yield,  yielded 
1.01  more  than  FRgy.  71  more  than  ORg^,  and  341  more  than  DRc-  The 
45-day  Kylar-treated  Florunner  (FR45)  yielded  61  more  pod  than  the 
Florunner  control,  7.01  more 


pod  than  Florunner  87-day 
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42S  more  than  Dixie  Runner  control.  The  pod  yield  Of  the  4S  day  Kylar- 
treated  Dixie  Runner  (DR45)  was  comparable  to  that  of  FR45  treatment. 

The  DR45  treatment  had  a pod  yield  of  5310  kg/ha  as  compared  to  5340 
kg/ha  for  FR45  treatment.  The  87  day  Kylar-treated  Florunner  cultivar 
had  the  lowest  pod  yield  among  the  Florunner  treatments  while  the  FR45 
treatment,  the  higher  yielding,  had  the  lower  partitioning  factor. 

There  is  no  explanation  for  this  phenomenon. 

HcGraw  (1979)  suggested  there  were  three  possible  major  physiologi- 
cal explanations  for  the  tremendous  yield  increase  in  Florunner  and 
Early  Bunch  cultivars:  1)  the  photosynthetic  output  of  the  newer 
cultivars  could  have  been  increased,  2)  the  filling  period  of  the 
newer  cultivars  could  have  been  increased,  and/or  3)  the  partitioning 
factor  could  have  been  increased  in  the  newer  cultivars.  The  photo- 
synthetic  rates  of  the  treatments  were  estimated  by  the  crop-growth 
rates  (Tables  31  and  33). 

The  crop-growth  rates  show  that  of  the  six  treatments,  the  first 
two  lowest-yielding  treatments,  DRc  and  DRa?  treatments,  had  the  lowest 
crop-growth  rates,  164  kg/ha/day  each.  The  highest  crop-growth  rate 
was  for  the  second  highest  yielder,  DR45,  at  180  kg/ha/day.  All 
Florunner  treatments  had  the  same  crop-growth  rate,  at  179  kg/ha/day 
which  did  not  differ  significantly  from  that  of  DR45.  Since  crop-growth 
rates  are  estimates  of  crop  photosynthetic  rates,  it  should  be  assumed 
that,  though  insignificant.  Che  highest  yielding  treatments  had  higher 
rates  of  leaf  photosynthesis  which  is  in  agreement  with  the  findings 
by  Brittain  (1967)  and  Bhagsari  and  Brown  (1976).  This  difference, 
however,  was  not  sufficient  to  account  for  the  striking  increased  yield 
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Dixie  Runner  and  Florunner  cultivars.  Thi$  conclusion  was  reinforced 
b)'  analysis  of  the  total  dry  matter  produced  by  the  plants.  If  an 
increased  photosynthetic  rate  was  responsible  for  the  yield  increase, 
it  would  be  expected  to  have  the  greatest  total  dry-matter  produced  by 
the  plants  with  the  highest  photosynthetic  rates.  Although  the  lowest 
production  was  by  DRg  treatment,  the  lowest  yielder,  which  reached 
11,380  kg/ha,  there  were  correlations  between  pod  yield  and  total  dry- 
natter  production.  The  highest  production  was  by  DRg?  which  reached 
12,790  kg/ha.  DR45  produced  a maximum  of  12,070  kg/ha  followed  by  FRg 
which  reached  12,020  kg/ha,  and  FR37  with  12,010  kg/ha.  FR45  produced 
11,720  kg/ha,  which  was  the  highest  yielder.  Thus,  the  increased  yield 
by  <ylar  treatment  cannot  be  explained  by  a difference  in  the  photo- 
synthetic  rates  only. 

Another  possible  explanation  was  an  increased  filling  period.  The 
six  peanut  treatments  all  began  flowering  at  about  the  same  time  and 
all  reached  harvest  the  sane  time.  In  this  study,  no  positive  correla- 
tions were  found  between  yield  and  filling  period  (Table  32).  This  is 
consistent  with  the  results  of  fiay  et  al.  (1980)  on  soybeans.  The 
lowest  yielder,  ORj.  had  the  longest  filling  period,  81  days,  while 
the  highest  yielding  Dixie  Runner  Kylar  treatment  had  a shorter  filling 
period  of  67  days. 

The  physiological  aspect  that  was  most  responsible  for  the  increased 
yield  by  Kylar  treatment  was  an  increase  in  the  partitioning  factor. 

The  partitioning  factors  for  the  six  treatments  were  0.86  for  DR45, 

0.83  for  FRc  and  FRg?,  0.78  for  FR45.  0.76  for  0837.  and  0.46  for  DRg- 

The  yield  advantage  for  l(ylar-treated  Dixie  Runner  in  comparison 
with  the  control  resulted  from  an  increased  number  of  fruit  per  unit 
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area  (Table  32).  It  has  been  suggested  (Egli  et  al..  197B)  that  the 
number  of  seed  produced  by  a soybean  comnunity  is  a function  of  the 
amount  of  photosynthate  available  for  seed  growth.  The  average  rate 
of  accumulation  of  total  dry-matter  by  the  shoot  was  similar  for  the 
three  Dixie  Runner  treatments,  even  though  DR45  produced  4U  and  ORg? 

261  more  pod  yield  than  the  control,  DRf.  The  data  showed  that  from 
beginning  of  significant  seed  development  until  harvest,  however,  DRj; 
produced  more  vegetative  dry  weight  than  DR45.  From  day  94  to  harvest, 
DRg  also  produced  more  vegetative  dry  weight  thah  ORj?.  Inspection  of 
Figs.  32  and  34  showed  that  Dixie  Runner  control,  DRc.  continued 
growing  vegetatively  during  the  pod-filling  period  to  produce  more 
vegetative  dry  weight  than  Kylar-treated  Dixie  Runner,  while  producing 
approximately  41i  less  pod  yield  than  the  45-day  Kylar-treated  Dixie 
Runner  and  261  less  than  the  87-day  Kylar  treatment,  suggesting  that 
Kylar-treated  Dixie  Runner,  whose  vegetative  growth  was  suppressed, 
was  more  efficient  at  partitioning  photosynthate  to  the  fruit  than 
was  the  control . 

In  comparing  two  pairs  of  old  low-yielding  Dixie  Runner  and  new 
high-yielding  Florunner  cultivars,  it  became  obvious  that  Dixie  Runner 
exhibited  an  indeterminate  growth  habit  and  continuous  flowering 
whereas  Florunner  was  characterized  by  more  determinate  growth  with 
flowering  lasting  for  about  60  days.  The  major  difference  between  these 
two  cultivars  which  results  in  the  increased  yield  potential  is 
associated  with  differences  in  partitioning  of  daily  photosynthate  to 
fruits.  Florunner  initially  partitions  about  BOS  of  its  photosynthate 
to  the  pods  whereas  Dixie  Runner  only  partitions  about  40S. 
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Ttie  yield  edvsnUge  for  Kylar-treated  Dixie  Runner  achieved  t>y 
suporessing  the  vegetative  growth  resulted  from  an  Increase  1n  the 
partitioning  of  photosynthate  to  fruits.  Excessive  vine  growth  of 
Dixie  Runner  possibly  reduces  yields  due  to  channeling  of  energy  into 
vegetative  rather  than  reproductive  growth. 


SUMMARY  AMD  CONCLUSIOHS 


During  ttie  1978  and  1979  growing  seasons,  growth  analyses  were 
conducted  to  study  the  effect  of  Kylar  (succinic  aeid-Z,2-diinethylhy- 
drazide)  on  low  partitioning  (Dixie  Runner)  vs.  high  partitioning 
(Florunner)  peanut  cultivars.  The  objective  was  to  test  the  hypothesis 
that  the  use  of  Kylar  to  suppress  the  vegetative  growth  of  low  parti- 
tionihg  peanut  (Dixie  Runner)  results  in  the  increased  partitioning 
of  photosynthate  from  the  vegetative  plant  parts  to  the  fruits. 

This  study  showed  that  Kylar  had  no  effect  on  LAI,  flower  and  peg 
initiation  for  both  Dixie  Runner  and  Florunner;  however,  it  did 
slightly  increase  the  SLW  of  Dixie  Runner  cultivar.  This  increase 
was  related  to  the  increase  of  leaf  chlorophyll  content  which  was 
believed  to  increase  the  photosynthetic  rate  per  unit  area.  Kylar 
reduced  the  vegetative  growth  of  both  Dixie  Runner  and  Florunner,  but 
this  reduction  was  more  in  the  old  cultivar  (Dixie  Runner)  than  the 
new  one  (Florunner).  Dixie  Runner  exhibited  an  indeterminate  growth 
habit  whereas  the  new  one  is  charaoterited  by  more  determinate  growth. 

No  significant  effect  of  Kylar  was  observed  on  crop-growth  rates  between 
and  within  cultivars.  The  average  rate  of  accumulation  of  total  dry- 
matter  by  the  vegetative  parts  was  similar  tor  all  treatments.  However, 
Kylar  did  increase  the  pod-growth  rate  of  Dixie  Runner. 

Partitioning  of  photosynthate  was  increased  in  Dixie  Runner  peanut 
by  Kylar  as  evidenced  by  the  Increase  in  pod-growth  rate,  pod  number, 
and  by  an  increase  in  the  yield  of  Dixie  Runner  peanuts.  Kylar-treated 
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Dixie  Runner  produced  comparable  yield  to  treated  and  untreated  Florun- 
ner  cultivar. 

The  most  striking  response  to  the  l^lar  treatments  was  the  marked 
increase  in  pod  number  in  the  indeterminate  Dixie  Runner  cultivar. 

The  yield  advantage  for  Dixie  Runner  treated  with  Ky1ar  resulted 
from  an  increase  in  the  number  of  fruits  per  unit  area.  The  increase 
in  the  number  of  fruits  apparently  resulted  from  an  Increase  in  the 
partitioning  of  photosynthate  to  the  fruits.  The  Dixie  Runner  control 
continued  vegetative  growth  during  the  pod-filling  period  to  produce 
more  total  vegetative  weight;  it  produced  less  pod  yield  than  the 
treated  Dixie  Runner  which  stopped  growing  vegetatively  as  a result  of 
the  Kylar  treatment.  This  suggested  that  Xylar-treated  Dixie  Runner 
was  more  efficient  at  partitioning  photosynthate  to  the  fruits  than  was 
Dixie  Runner  control, 

Kylar-treated  Dixie  Runner  utilized  energy  for  reproductive  rather 
than  vegetative  growth  as  compared  to  the  control  which  utilized  the 
energy  for  vegetative  rather  than  reproductive  parts.  This  conclusion 
was  supported  by  the  fact  that  nigh  partitioning,  high-yielding  new 
cultivars  (Florunner  and  Early  Bunch)  characterized  by  more  determinate 
growth  stopped  growing  vegetatively  after  fruit  establishment  whereas 
the  old  cultivars  (Dixie  Runner  and  Early  Runner)  continued  to  grow 
until  maturity  (Duncan  et  al,,  1378).  Thus,  the  vegetative  growth  of 
the  peanut  is  the  key  for  partitioning  of  photosynthate  to  fruits. 
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APPENDIX  A: 

TABLES  OF  RAH  DATA:  PEG  NUMBER  PER  SQUARE 
METER  IN  1978,  FLOHER  NUMBER  PER  PLANT  IN  1979. 


Table  A-1.  Effect  of  Hylar  on  peg  number  when  applied  at  dif- 
ferent growth  stages  of  B1x1e  Runner  peanut  in  1978. 
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Teble  A-2.  Effect  of  Kylar  on  peg  number  when  applied  at  dif- 
ferent growth  stages  of  Florunner  peanut  in  1978. 
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Effect  of  Kylar  on  pod  number  when  applied  at  dif- 
ferent growth  stages  of  Dixie  Runner  peanut  1n  1978 
for  the  one-plant  samples. 
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529 

426 


284 


529 

361 


374 


161 


Table  A-4.  Effect  of  Kylar  on  pod  number  when  applied  at  dif- 
ferent growth  stages  of  the  Dixie  Runner  peanut  in 
197B  for  the  three-plant  samples. 


Days 

after 

planting 

Treatment 

DR^ 

“’*30 

DR44 

DR58 

OR72 

08S6  “’*100 

53 

77 

90 

129 

72 

220 

232 

245 

181 

86 

361 

46 

452 

426 

503 

10Q 

671 

568 

452 

452 

477 

606 

114 

335 

400 

387 

400 

335 

250  297 

162 


Table  A-5. 


Effect  of  Kylar  on  pod  number  when  applied  at  dif- 
ferent growth  stages  of  Florunner  peanut  in  1978 
for  the  one-plant  samples. 


163 


Table  A-6. 


Effect  of  Kylar  on  pod  number  when  applied  at  dif- 
ferent growth  stages  of  Florgnner  peanut  In  1978 
for  the  three-plant  samples. 


Days 

after 

planting 

Treatmem 

IHc 

hK3o 

FR44 

fsa 

^<72  ^*86  ^><100 

• pods/m^ 

58 

194 

181 

220 

72 

206 

250 

232 

232 

86 

452 

374 

464 

3B7 

490 

100 

464 

516 

581 

400 

555  348 

114 

310 

310 

297 

284 

374  284  297 
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APPENDIX  B: 

EOHPUTER  OUTPUTS;  OVERLAID  CURVES  FOR  TOTAL  DRY  WEIGHTS. 
VEGETATIVE  DRY  WEIGHTS,  POD  DRY  HEIGHTS  OF  THE  1979  EXPERIMENTS. 


ooot'l 
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DAYS 


9000, 


168 


oooooooo 
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DAYS 


18000 
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DAYS 


VEGETATIVE  DRY  WEIGHT- FR 
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0)00  tocj  — 
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DAYS 


9000 


DAYS 


UUIVirAf^MI  IVC.  KUU  UKY  wtiblilb 
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